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PREFACE  ^0  CAiJADIAN  EDITIOJ? 


Tms  present  edition  orHaUibi^  Smith’s  ArithmeMe 
is  not  simply  a reprint  q|  English  work.  Several 
ftrtioles  have  been  introduced,  which,  it  is  hoped,  will 
render  the  book  more  useful.  Some  of  these  will  be 
found  on  pp.  88-40,  45,  48,  64,  92-95,  116.  From 
Simple  Interest  to  Proportion  the  work  has  almost 
altogether  been  re- written.  Important  subjects,  such 
as  Discount,  Stocks  and  Shares,  Exchange,  &o.,  have 
been  treated  at  much  greater  length  than  in  our  ordinary 
text-books.  Some  articles  of  a practical  business 
{nature,  not  usually  found  in  school  arithmetics,  such  as 
Equation  of  Accounts,  p.  188;  Partnership  Settle- 
ments, p.  224;  have  been  introduced.  For  these  wo 
'ase  indebted  to  Mr.  S.  G.  Beatty,  late  Principal  of 
I Ontario  Commercial  College.  Special  care  has  been 
taken  to  adapt  the  work  to  the  wants  of  the  business 
jeommunity.  Examination  Papers  of  a somewhat  diffi- 
[onlt  character  have  been  added  to  each  chapter.  These 
are  designed  to  stimulate  the  student  to  think  for  him- 
Iself,  and  to  assist  him  in  preparing  for  the  different 
official  examinations.  In  order  to  render  the  work  as 
complete  as  possible,  an  Appendix  has  been  added,  in 
j |which  the  subjects  of  Interest,  Discount,  and  Annuities 
! have  been  treated  algebraically, 
i We  have  to  thank  Dr.  MoLellan  for  hints  and 
I advice  dming  the  progress  of  the  work. 

Ij  Tobokzo,  August,  1877. 
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ARITHMETIC. 


L On  the  Method  of  Representing  Hmnbers 
by  Figures. 

1.  Aeithmetio  is  the  science  which  teaches  the  use  oi 

numbers.  ^ 

2.  The  number  <m@^  or  unity,  is  taken  as  the  founda- 
tion of  all  numbers,  and  all  other  numbers  are  derived 
from  it  by  process  of  addition* 

Thus ; 

Two  is  the  number  that  results  from  adding  one  to  one; 

Three  is  the  number  that  results  from  adding  one  to  two  ; 

Four  is  the  number  that  results  from  adding  one  to  three; 
and  so  on. 

3.  By  means  of  the  symbols  or  figures 

12  S 45078  9, 
called  the  otne  significant  digits,  together  with  the 
symbol  or  figure  0,  called  zkro,  we  can  represent  num- 
bers of  any  magnitude. 

4.  First,  each  of  the  significant  digits,  standing  by 
itself,  represents  a number  greater  hy,  one  than  the 
number  represented  by  the  digit  that  immediately  pre- 
cedes it  in  the  list  of  ^gits. 

Thus  7 represents  a number  greater  by  me  than  the 
uumber  represented  by  6. 


£ 

5.  The  83rmbol  -f , read  Plus,  is  used  to  denote  Uis 
operation  of  Addition. 

The  symbol  **  stands  for  the  words  “is  equal  to,”  Oi 
“the  result  is.” 

Sinoe  ^ 

2=1  + 1,  where  unity  is  written 
3=2-f-l=l  "f  1 1,  where  unity  is  written  three  times. 

4=3  + 1=1 4- 1 -f  1 f 1,  where  unity  ia  written  four  times, 
and  so  on. 

6,  Numbers  between  nine  and  a hundred  are  repre- 
sented by  two  figures,  the  one  on  the  left-hand  signi|ymg 
how  many  groups  of  ten  units  are  contained  in  the  num  * 
bei'  represented,  and  the  one  on  the  right-liand  signify- 
ing how  many  single  units  are  contained  in  the  number, 
in  addition  to  the  groups  of  ten  units. 

, Thus,  in  the  expression  69, 
the  figure  6 represents  six  groups  of  ten  units, 
the  figure  9 represents  nine  single  units.. 

These  groups  of  ten  units  are  for  brevity  called  TenSi 
and  the  single  units  are  for  b^’evity  called  Units. 

Numbers  between  ninety-nine  and  a thousand  are 
represented  by  three  figures. 

In  the  expression  746, 

the  figure  7 represents  seven  groups  of  a hundred  unite, 
the  figure  4 represents  four  groups  of  ten  units, 
the  figure  6 represents  five  single  units. 

In  the  expression  34? 6, 

the  figure  8 represents  three  groups  of  a thousand  units 
In  the  expression  23476, 

tlie  figure  % represents  two  groups  of  ten  thmsand  units. 
In  the  expression  123476, 

the  figure  1 represents  one  group  of  a hundred  ihoumnd 
anits. 

In  the  expression  9128476, 

the  figure  9 represents  nine  groups  of  a miWmi  units; 
And  so  on. 


mnCBSBS  B¥ 
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7-  To  put  the  matter  briefly  : when  we  express  a 
number  in  figures,  and  teli  off  the  figures  from  right  m 


the 

the  aeeond 
the  third 

the  sixth 

the  seventh 
the  eighth 
the  fdnth 

the  tenth 
the  eleventh 
the  twelfth 


figure  represents  a number  of  urdU, 
figure  represents  a number  of  tmsy 
figure  represents  a number  of  hwr^eds^ 


figure  represents  a number  of  thousands, 
figure  represents  a number  of  tens  of  thou- 
sands, 

figure  represents  a number  of  hrmdreds  of 

thousands, 


figure  represents  a number  of  minions, 
figure  represents'a  number  of  tmsofmilUom, 
figure  represonis  a number  of  hundreds  of 

miUiom, 


figure  represents  a number  of  bitUom, 
figure  represents  a numfier  of  tens  of  billions, 
figure  represents  a number  of  kumdi-eds  of 

hilliom. 


the  thwteenth  figure  represents  a number  of  trillions. 


I S.  When  the  symbol  0 appears  in  an  expression,  it 
I shows  that  the  number,  represented  by  the  expression, 
j contains  no  single  units,  tens,  hundreds,  etc.,  according 
as  the  0 is  placed  in  the  first,  second,  third  place,  the 
order  of  place  being  reckoned  from  right  to  left« 


Thus ; 


20  represents  the  number  which  contains  two  groups  of- 
ten units  and  no  single  units  ; 

300  represents  <,he  number  which  contains  three  groups 
of  a hundred  units,  and  no  group  of  ten,  and  no  sin- 
gle units ; 

4007  represents  the  number  which  contains  four  groups 
of  a thousand  units,  and  no  group  of  a hundrad,  and 
Eu>  group  of  ten,  and  seven  single  units. 


i NUMERATION. 

9.  To  writ©  in  words  the  meaning  of  a number 
"•^pressed  in  figiares,  is  called  Mumskation. 

I The  remarks,  whMi  we  have  already  made, 
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to  enable  the  learner  to  write  in  words  all  nnmbeini 
expressed  bj  ons,  inro,  or  thb£s  figures. 

Thus: 

the  nnraber  expressed  by  8 is  writien  EisKr  ; 

the  number  expressed  by  27  is  written  twentx-sbybn  ; 

the  number  expressed  by  304  is  written  thbss  huhdssd 

AJn>  ?OUB. 

10-  Hext  take  the  case  of  numbers  expressed  by 
pocB,  FIVE,  or  SIX  figures,  as  4237,  28009,  402675. 

Draw  a line,  separating  the  ikree  figures  m the  rigM 
of  each  expression  from  rest  of  the  expression,  and 
over  the  figure  or  figures  on  the  left  of  ihe  line  write 
ihe  word  Thomandt  thus : 

Thousand  I Thccsand  | S^boosand  f 

4 [287  ; 28  1 609  ; 402  j 675. 

Then  the  meaning  of  eadi  expression  can  be  writtea 
at  once  in  words,  thus  : 

Four  thousand,  two  hundred  and  thirty-seven  ; 

Twenty-three  thousand,  five  hundred  mid  nine  ; 

Four  hundred  and  two  thousand,  six  hundred  and 
seventy-five. 

IX.  Next  take  the  ease  of  numbers  expressed  by 
SEVEN,  EiaHT,  or  NIKE  figures,  as,  for  instance,  the  num^ 
ber  expressed  by  847285828. 

Draw  a line,  separating  the  three  figures  on  the  right 
from  ihe  rest  of  the  expression,  and  a second  line, 
marking  off  the  next  three  figures.  Over  these  writi 
tiie  word  Thousand,  and  over  the  figures  on  the  left  « 
tine  second  line  the  word  MilUom,  thus : 

tfiUtoaa  I Thonsotid  f 

847  I 295  I S28. 

Then  wo  can  write  the  meaning  in  words,  tin»: 

Thvco  hundred  and  forty-seven  mW.icfm% 
two  hundred  and  ninety-five  tkouamdi 
three  hundred  twen^v-eigbl. 


tnnsxRkTmt, 


Again,  to  express  in  words  20040080,  write  it  thus : 

Millionis  i Thomsaada  I 

20  I 040  I 080 

and  the  number  expressed  in  words  is-— 

Twenty  millions, 
forty  tkomand 
and  thirty. 

12.  K more  than  nine  figures  are  in  the  given  num- 
ber, mark  off  the  figures  by  threes,  as  before,  and 

over  the  fourth  pared  write  the  word  billions, 
over  the  fifth  parcel  write  tha  word  trillions. 

' Thus,  to  express  in  words  24008269407082,  proceed 
^ thus  : 


TrillicnB  1 

1 Bmions  1 

1 Millions 

1 Thoaiands  I 

24  1 

1 008 

1 269 

1 407  1 

032 

I and  the  number  expressed  in  words  is — 

I Twenty-four  trillions, 

I three  billions, 

two  hundred  and  sixty-nine  millions, 

\ four  hundred  and  seven  thousand 

: and  thirty-two. 

j Note.  1 followed  by  three  zeros,  1000,  represents  a thousand. 

I 1 followed  by  six  zeros,  1000000,  represents  a million. 

1 followed  by  nine  zeros,  1000000000,  represents  a bil- 

I ilon. 

Examples-  (i) 

Write  in  words  the  numbers  expressed  by  the  following 
figures  ; — 

(1)  7,  18,  45,  59,  826,  4578. 
i (2)  90,  110,  207,  4300,  4086,  4306. 

! (3)  780,  609,  6860,  2020,  1101. 

i (4)  86497,  49532,  654821,  748269. 

(6)  45000,  82600,  75230,  500000. 

(6)  857291*4,  3469218,  4629817. 

' (7)  9000000,  29000000,  716000000. 

(8)  910807240,  307004206,  380503040. 

I (9)  248769268342,  807405006270. 

, (10)  417286682719486,  203066300072010, 


KOTAnoa. 


NOTATION. 

13.  To  represent  by  figures  a number,  expressed  in 
words,  is  called  Notation. 

The  method  to  be  employed  is  this  ; 

Prepare  the  divisions  in  which  the  figures  represent- 
ng  thousands.  miUiona.  &c.,  are  to  be  placed,  thus : 
TrUlionB  Sillioei 


and  place  in  each  division,  as  well  on  the  right  and  leH 
of  She  outermost  lines,  the  figures  required. 

Thus,  to  represent  by  figures  forty-seven  thousand, 
three  hundred  and  nine,  we  proceed  &us  * 

Thonsand  | 

47  I 309 

and  the  number  expressed  in  figures  is  47809. 

Again,  to  represent  by  figures  four  billions  three 
hunted  and  two  millions,  eighteen  thousand  and  fifty- 
Ihree,  we  proceed  thus  : 


BillionB  1 

I MlUiona 

1 Thon^and  1 

4 j 

1 802  - 

1 018  1 

058 

and  &e  number  expressed  in  figures  is  4802018053. 

Examples-  (iO 

Express  in  figures  the  following  numbers  : — 

(1)  Niue ; twelve ; seventeen  ; nineteen  ; thirteen  ; six- 
teen ; eleven. 

(2)  Twenty-three  ; twenty-seven  ; thirty-five  ; thirty- 
eight  ; forty-four ; forty ; twenty-six  ; thirty-four. 

(3)  Sixty-seven ; seventy-five  ; sixty-two ; eighty-throe ; 
seventy-four ; ninety-two  ; sixty-eight ; ninety-five. 

(4)  Seventy-six;  twenty-two;  fifty;  fifteen;  twenty- 
eight  ; sixty-oEie ; forty-nino ; eighte^  ; ninety  ; seventy, 
tluree. 

(6)  One  hundred  and  seven;  osse  hundred  and  thirty; 
two  hundred  and  forty-six ; three  hundred  and  seventy-tw© ; 
six  ^mdred  and  eight ; seven  hundred  and  forty  ; nine 
fcaKafeed  and  ninety. 


id^Afxcs^. 
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Bight  htmdred  imd  thirty-eix ; ieren  htmdred  and 
brty-seven;  fonr  hundred  and  ten;  nine  hundred  and 
hirteen;  aavan  hundred  and  fifty;  three  hundred  and 
Hghty-four. 

! (7)  Eight  hundred  and  eighteen;  eight  hundred  and 
4ght ; two  hundred  and  six  ; four  hundred  and  thirty  ; five 
lundred  and  twelve  ; seven  hundred  and  eighty-seven. 

I (8)  Seven  thousand  eight  hundred  and  forty-five ; nine 
jhoussud  ssix  hundred  and  thirty-seven  ; twelve  thousand ; 
^ight  thousand  four  hundred;  six  thousand  and  three; 
tighty-five  thousand  and  forty.. 

(9)  Five  thousand  four  hundred  and  seventy  ; three  thou- 
and  six  hundred  and  fifty  ; eight  thousand  seven  hundred 
.nd  eighty;  one  thousand  two  hundred  and  forty-seven; 
bur  thousand  eight  hundred  and  eight. 

' (10)  Six  thousand  and  four  ; seven  thousand  and  twenty- 
iWo ; three  thousand  five  hundred ; nine  thousand  and  forfy- 
!«ven : two  thousand  and  seventeen ; nineteen  thousand 
aur  hundred  and  two. 

I (11)  Seventy  thousand  and  seven;  sixty  thousand  and  sixty; 
[^nrteen  thousand  and  fourteen ; seventy  thousand  and 
eventeen  ; twelve  thousand  three  hundred  and  three ; six- 
een  thousand  and  five. 

' (12)  Three  hundred  and  fifty-six  thousand  seven  hundred 
tnd  twenty-eight ; six  hundred  and  forty  thousand  eight 
iundred  and  forty -t'wo ; nine  hundred  thousand  ; eight  hun 
[red  thousand  and  forty. 

(13)  Seven  nfillions;  four  millione  five  hundred  and 
bventy-six  thousand  eight  hundred  and  aixty-five  ; seventy- 
ve  millions  eight  hundred  and  six  thousand,  nine  hundred 
nd  forty. 

' (14)  Three  hundred  and  fifteen  millions;  five  millions 
nd  forty  thousand ; eight  millions  and  seven  hundred ; 
lighteen  millions  and  twenty  ; seven  hundred  millions  and 
wo. 

j (16)  Three  hundred  and  fifteen  billions  six  hundred  and 
eventy-four  millions,  eighteen  thousand  and  three  ; thirty- 
,ve  billions»six  hundred  millions,  five  hundred  and  twen^. 
I (16)  Seven  billions ; five  trillions,  eight  hundred  billions, 
ix  hundred  thousand  and  forty-seven ; eight  trillio&s, 
Xrty-three  thousand  and  seven. 

I (17)  Three  hundred  and  five  trillions,  five  billions,  four 
iUions,  six  thousand  and  three  ; fifiy-^ree  trilliona,  fifty- 
turee  millions,  fifty-three  thousand  and  fifty-three. 
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(18)  Nine  trillions  and  nine ; ninety  trOlknts  and  nlm 
hundred;  nineteen  trillions  and  nineteen  thousand;  on 
trillion^  one  milluux,  one  thousand,  one  hundred  and  one. 

SOMAN  NUMERALS, 

14.  In  the  Boman  system  of  Notation,  which  is  stO 
used  frequently  in  inscriptions,  in  references  to  chapten 
of  bcoks,  and  for  oiiier  purposes,  the  symbols  cMedj 
employed  were  I,  Y,  X,  L,  0,  D,  1^ 

These  symbols,  standing  by  themselves,  representec 
respectively  the  numbers  one,  five,  ten,  fifty,  a hundred 
five  hundred,  and  a thousand.  Interme^ate  numberi 
were  represented  by  means  of  an  arrangement  that  th< 
numbers  represented  by  the  symbols  I and  X whei 
standing  on  the  right  of  a higher  symbol  were  to  b< 
added  to  the  number  represented  by  that  symbol,  anc 
when  standing  on  the  left  were  to  be  ivibVracted  &om  it 

Thus: 

VI  represented  the  number  ««, 
lY  represented  the  number  /ow, 
and  LX  represented  the  number  *iccty, 

XL  represented  the  number /orty. 


The  following  table  will  explain  the  method  for  num 
bers  up  to  a thousand  : 


1 1. 

11  XI. 

m.  XXI. 

110  ox. 

2 II. 

12  XII. 

80  XXX, 

160  CL. 

S III. 

13  XIII. 

40  XL. 

188  CLxxxvrn. 

4 lY. 

14  XIY. 

44  XLIV. 

200  CC. 

5 Y. 

16  XY. 

60  L. 

800  CC'O. 

6 VI. 

16  XVI. 

60  LX. 

400  coco. 

7 vn. 

17  xvn. 

70  LXX. 

600  D. 

8 vm. 

18  xvin. 

80  LXXX. 

600  DO. 

9 IX. 

19  XIX. 

90  XO. 

900  DGCCa 

tox. 

90  XX. 

100  c. 

1000  M. 
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Write  in  wor^ : 

(1)  XXVII.  (2)  XLIX.  (8)  Lxvm. 

(4)  LXXIII.  (6)  XCIL  (6)  CXLIY. 

(7)  CLXIIL  (8)  CXCIX.  (9)  DCLXIV. 

(10)  MDCOCLXXn. 

Write  in  Eoman  Humerals : 

(1)  87.  (2)  69.  (8)  62.  (4)  87.  (5)  95. 

(6)  189.  (7)  146,  (8)  179.  (9)  846.  (10)  1763. 

n.  Addition- 

16.  n we  combine  two  or  more  groups  of  units,  so 
as  to  make  one  group,  the  number  of  units  in  this  sin- 
gle  group  is  called  the  Sum  of  the  numbers  of  units  in 
the  original  groups. 

To  find  the  sum  of  5 and  8,  we  reason  thus : 

Since  8 ==  1 -f  1 -j- 1,  (Art.  6) 

6-^8  = 5 + 141  + 1 

= 6+1  + 1 (Art.  4) 

= 7 + 1 

= 8. 

16.  By  practice  we  become  able  to  express  the  result 
of  adding  a number  less  than  ten  to  another  number, 
without  breaking  up  the  number,  which  we  have  to 
add,  into  units. 

Thus  we  say 

7 and  6 make  12, 

15  and  8 make  23 ; 

and  so  on. 

Again,  if  we  have  three  or  four  numbers,  each  less 
than  ten,  to  add  together,  we  perform  the  process^  men- 
tally ; thus,  to  add  4,  7,  9,  and  6 together  we  say  4,  11, 
20,  26. 

17.  We  now  proceed  to  explain  the  process  of  addi- 
tion in  the  case  of  higher  numbers. 


ADx>m6i. 


io 

Suppose  we  have  to  add  together  &e  four  numbesr^ 
2475,  897,  486,  and  8007. 

We  arrange  them  thus  ; 

2476 

397 

486 

3007 

6366 

placing  the  figures  that  represent  units  in  each  number 
in  the  same  vertical  line,  and  those  that  represent  tens 
in  the  same  vertical  line,  and  similarly  for  those  that 
represent  hundreds  and  thousands.  We  then  draw  y a 
horizontal  line  under  the  Ihist  number,  and  under  this 
line  we  place  the  number  representing  the  sum  of  the 
given  numbers,  which  is  found  in  the  following  way  : 

Adding  7,  6,  7 and  5 units,  the  sum  is  twenty-five 
units,  that  is  2 tens  and  6 units : we  place  the  five 
under  the  line  of  units,  and  carry  on  the  2 tens  for 
addition  to  the  line  of  tens. 

Adding  2,  0,  8,  9 and  7 tens,  the  sum  is  twenty-six 
tens,  that  is  two  hundreds  and  6 tens  : we  place  tiie  6 
under  the  line  of  tens,  and  carry  on  the  2 hundreds  for 
addition  to  the  line  of  hundreds. 

Adding  2,  0,  4,  8 and  4 hundreds,  the  sum  is  thirteen 
hundreds,  that  is  1 thousand  and  three  hundreds : w€ 
place  the  8 under  the  line  of  hundreds,  and  carry  on 
the  1 thousand  for  addition  to  the  line  of  thousands. 

Adding  1,  8 and  2 thousands,  the  sum  is  six  thoih 
sands,  and  we  place  6 under  the  line  cf  thousands. 

Examples,  (iv) 

Add  together 

(1)  4 aud  7,  8 and  1 3,  6 and  15,  9 and  27. 

(2)  62  (3)  40  (4)  86 

86  27  24 
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(fi)  *87 

(6) 

209 

(T) 

662 

349 

140 

70 

823 

600 

108 

(8)  459 

(9) 

6462 

(10) 

24609 

6 

723 

3470 

287 

8004 

40062 

4269 

9217 

6207 

n)  429  (12) 

364 

(13) 

283 

(14)  140 

347 

629 

189 

49 

426 

488 

667 

267 

269 

976 

278 

6 

53S 

863 

384 

428 

(16)  6842  (16) 

8760 

(17) 

8604 

(18  6843 

6679 

4623 

4007 

4297 

8526 

7988 

6290 

326 

6037 

6548 

8046 

62 

2409 

6729 

7259 

7008 

j (19)  64+43+7+85+9. 

(20)  247+366+28+423+97+12. 

(21)  426+3742+4236+39+847. 

I (22)  7288+976+46+623+4000. 

(23)  8+97623+3407+5260+86. 

K24)  41587+9216+48+6077+ 23+241S. 

|(25)  275413+3126+725+5007. 

|(26)  74269+34S274+80000+1000001  + 207. 
|(27)  4692+72430+80000729  +40+  600000000. 


(^)  46243 

(29)  748326 

(80)  6629 

36297 

64297 

426680 

826649 

632684 

87259 

246728 

20047 

, ’ 606 

i 816 

4207 

670492 

42373 

617043 

87987 

646980 

3025 

6493 

1 
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(01)  256497 

(32)  664297 

(88) 

625498 

648098 

248643 

76862 

720430 

880469 

5436 

630689 

472686 

87294 

407246 

682987 

4869 

864928 

639458 

862 

254384 

498468 

13 

(34)  7462694 

(36)  mum 

(86) 

6672048 

8626837 

627 

2869257 

4398025 

4307046 

436 

6702403 

27209 

698206 

6124917 

162872 

46297 

6219806 

4068 

8626084 

4890148 

7266204 

67002 

7409426 

4372948 

862968 

(S7)  Seven  hundred  and  forty ; foriiy  thousa,nd  and  fifte< 
six  hundred  and  forty-seven ; fifty  three  thousand  th 
hundred  and  three ; seventeen  thousand  five  hundred  2 
forty-six. 

(8S)  Five  hundred  and  eight;  six  thousand  and  nil 
fifty-five  thousand  and  fourteen;  eight  hundred  and  ni 
teen ; seven  hundred  thousand  and  six  ; two  thousand  2 
twelve. 

(89)  Six  hundred  and  forty-five  thousand,  eight  hund 
and  forty-live ; seventy  thousand  and  forty-seven ; si; 
thousand  and  forty ; seven  hundred  and  fifty  thonsai 
three  hundred  thousand  and  fiftoen. 

(43)  Two  hundred  and  one  millions,  ninety-six  thousa 
three  hundred  and  forty-two  ; fifty-four  thousand  three  hi 
dred  and  four ; eighteen  millions,  six  thousand  and  thr 
five  hundred  thousand  and  forty ; eight  miiiions  and  eigl 

ni.  Subtraction. 

18.  If  from  a number  we  take  ima,j  a smaller  mi 
ber,  the  process  is  called  Subtraction, 

Strictly  we  ought  to  take  away  each  of  the  units, 
which  the  smaller  number  is  composed,  separately  fr 
the  larger  number : thus,  to  subtract  8 from  6,  we  r 
son  thus: 


8 = 1+1-1-18 
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f we  lake  away  one  of  these  tmits  from  5,  we  have  4 left ; 
f we  take  away  the  second  unit  from  4,  we  have  8 left ; if 
?©  take  away  the  third  unit  from  3,  we  have  2 left. 

i The  Symbol  — , read  minus,  is  used  to  denote  the 
operation  of  Subtraction.  Thus  the  operation  of  sub- 
racting  8 from  5,  and  its  connection  with  th®  result, 
bay  be  briefly  expressed  thus  : 

I • 6-  a. 

19.  By  practice  we  become  able  to  subtract  a num~ 
er,  less  than  ten,  from  another  number,  without 
peaking  up  the  smaller  number  into  oiits ; thus  we 

; 7 — 4=3, 

18  — 5=18, 

! 49  — 8=41; 

|nd  so  on. 

20.  Before  wo  proceed  to  explain  the  process  of 
Subtraction  in  the  case  of  higher  numbers,  we  must 
lotiee  the  principle  on  which  a certain  step  in  the 
process  is  founded. 

I If  we  are  comparing  two  numbers,  with  a view  to 
liscover  the  number,  by  which  one  exceeds  the  other, 
re  may  add  ten  single  units  to  the  greater,  if  we  also 
I dd  one  group  of  ten  units  to  the  less,  and  we  may  add 
^ ^n  groups  of  ten  units  to  the  greater,  if  we  also  add 
ine  group  of  a himdred  units  to  the  less ; and  so  on. 

1 Suppose,  for  example,  we  want  to  find  the  number 
iy  which  66  exceeds  29,  we  might  reason  thus: 

L { 66= five  tens  together  with  six  xmits. 

j 29= two  tens  together  with  nine  unite. 

I To  the  former  add  ten  single  tmits,  and  to  th©  latter 
^ ^d  om  group  of  ten  units. 

Then  the  resulting  numbers  will  be, 
j i in  the  first  case,  five  tens  together  with  sixteen  units, 

I in  the  second  case,  three  tens  together  with  nine  units, 
j,  I Hence  the  excess  of  the  former  over  the  latter  will  foe 
he  number,  made  up  of  two  tens  together  with  seven 
ants,  and  will  ther^ore  be  represent^  by  27. 


14 


§UBTBA<mCKH. 


Let  ns  now  take  an  example,  to  i&ow  the  praetic 
way  of  performing  the  operation  of  substraction,  aceon 
panied  by  a complete  explanation  of  the  process. 

Suppose  we  have  to  take  589  from  926  ; 

From  926 
Take  689 

Hemamder  387 

We  arrange  the  numbers,  placing  the  figures  th 
represent  units  in  each  in  the  same  vertical  hue,  at 
doing  the  same  with  those  that  represent  tens  ai 
hundreds. 

We  then  reason  thus  ; we  cannot  take  9 units  from 
units  ; we  therefore  add  ten  units  to  the  6 units,  makii 
sixteen  units,  and  we  take  9 units  from  the  sixte« 
units,  and  set  down  the  result,  which  is  7 units,  und 
the  line  of  units. 

Having  increased  the  upper  number  by  ten  units,  ■v 
add,  by  way  of  compensation,  1 ten  to  the  lower  numbe 
changing  8 tens  into  9 tens.  We  proceed  thus:  we  cai 
not  take  9 tens  jfrom  2 tens;  we  therefore  add  ten  tern 
the  2 tens,  making  twelve  tens,  and  from  these  we  taJ 
9 tens,  and  set  down  the  result,  which  is  3 tens,  undi 
the  lin©  of  tens. 

Having  increased  the  upper  number  by  ten  tem^  t 
add,  by  way  of  compensation,  1 hundred  to  the  low 
number,  changing  6 hundreds  into  6 hundreds. 

We  then  take  6- hundreds  from  9 hundreds,  and  s 
down  the  residt,  which  is  8 hundreds,  under  the  hne 
hundreds. 


Examples-  (?) 

Find  the  diferenco  between  the  following  pairs 

28  and 


numbers : 

(1)  13  and  6. 

(2) 

15  and  7. 

(3) 

(4) 

3 and  32. 

(6)  57  (8) 

96 

(7)  74  (8) 

87 

42 

- 89 

58 

(3)  92 

m 


ar&iiSii?jL..)iCA^oN. . 


IS 


(19) 

31B 

(11) 

704 

(12)  680 

(13) 

7426 

247 

195 

648 

8618 

p4) 

6239 

(16) 

4729 

(16)  6268 

(17) 

65472 

4127 

501 

36 

4001 

P8) 

857 

(.19) 

4625 

(20)  72649  * 

(21) 

20004 

249 

1840 

43821 

17243 

1(22)  437  — 66  (23)  629  — 483  (24)  827  — 795 

(25)  3000  — 958  (26)  7040  — 683  (27)  6259  — 479 

(28^  68623—7428  (29)  64295— 53S;96  (30)  70000—68904 

(31>  52764  and  34297.  (32)  42456  and  102479. 

(33)  624300  and  14000702.  (34)  S9999  and  100000. 

1(36)  A million  and  a tlionsand. 

(36)  A hundred  millions  and  a hundred  thousand, 

(37)  Ton  billions  and  a thousand  and  one. 

(38)  What  number  must  be  taken'from  26  to  leave  18  ? 

(39)  What  number  must  be  taken  from  427  to  leave 
1 ■? 

(40)  What  number  must  be  taken  from  three  thousand 
; 1 Bftesn  to  leave  two  thousand  four  hundred  and  five  ? 

1 41)  By  how  many  does  a thousand  exceed  four  h'ladred 
d seven  ? 

j(42)  The  greater  of  two  numbers  is  427  and  the  sum  of 
B numbers  is  586,  what  is  the  smaller  of  the  two  rnimbers  ? 
(4S)  What  number  must  be  added  to  7428  to  make  8047  ? 

I¥.  Muitiplicatioa. 

'21.  Multiplication  is  the  process  by  wbich  we  find 
e sum  of  two,  three,  four  or  more  numbers,  which  are 

kia,l, 

I Thus,  if  we  have  to  find  the  sum  of  three  numbers 
ch  equal  to  7,  we  call  the  process  fh-  Mitutiplication 
;7&2/S. 

: This  sum  is  called  the  Puodugt  of  the  muitiplicatioia 
|7by  3, 

i The  number  3 is  called  the  Multipijeb. 

The  number  7 is  called  the  Muii'riPLioAwi). 

I The  following  table  must  be  committed  to  memory. 


flM  Multiplication  Tabl&i 


Twice 

Three 

times 

Four 

times 

Five 

times 

fiSx 

times 

Sev 

tim( 

lis  2 

1 is 

3 

1 is 

4 

1 is 

5 

lis  6 

1 IS 

2 

..  4 

2.. 

6 

2 .. 

8 

2.. 

10 

2..  12 

2 .. 

8 

..  6 

8 .. 

9 

3 .. 

12 

8 .. 

15 

8..  18 

8 .. 

4 

..  8 

4.. 

12 

4.. 

16 

4.. 

20 

4 ..  24 

4 .. 

Bf 

..  10 

6 .. 

16 

6 .. 

20 

6 .. 

26 

6..  80 

6 .. 

6 

..  12 

6.. 

18 

6.. 

24 

6.. 

30 

6..  86 

6 .. 

7 

,.  14 

7 .. 

21 

7 .: 

28 

7.. 

85 

7..  42 

7 .. 

8 

16 

8 .. 

24 

8.. 

32 

8 .. 

40 

8„  48 

8 .. 

9 

..  18 

9 .. 

27 

9 .. 

86 

9 .. 

45 

9..  64 

9 .. 

lO 

..  20 

10  .. 

30 

10  .. 

40 

10  .. 

60 

10 ..  60 

10  .. 

ll 

..  22 

11  .. 

33 

11  .. 

44 

11  .. 

66 

11 ..  66 

11  .. 

12 

..  24 

12  .. 

36 

IS  .. 

48 

12.. 

60 

12  ..  72 

12  .. 

Eight 

Nine 

Ten 

Eleven  Twelve 

times 

1 is  8 

2 ..  16 
8 ..  24 
i ..  32 
6 ..  40 

6 ..48 

7 ..  46 

8 ..  64 

9 ..  72 
10  ..  80 
'll  ..  88 
12  ..  96 


times 


times 


times 


1 

is  9 

1 

is  10 

1 

is  11 

1 

is  IS 

2 

..  18 

2 

..  20 

2 

..  22 

2 

..  24 

3 

..  27 

3 

..  30 

3 

..  83 

3 

..  36 

4 

..  86 

4 

..  40 

4 

..  44 

4 

..  4€ 

6 

..  46 

6 

..  60 

6 

..  66 

6 

..  60 

6 

..  64 

6 

..  60 

6 

..  66 

6 

..  72 

7 

..  63 

7 

..  70 

7 

..  77 

7 

..  84 

8 

..  72 

8 

..  80 

8 

..  88 

8 

. . 96 

9 

...  81 

9 

..  90 

9 

..  99 

9 

..108 

10 

..  90 

10 

..100 

10 

..  110 

10 

,.120 

11 

..  99 

11 

..110 

11 

..  m 

11 

..182 

12 

..108 

12 

..120 

12 

..  132 

12 

..144 

times 


22-  Let  it  be  carefully  observed  that  Multiplication 
a short  form  of  addition.  When  we  say  that  § tim 
4 is  twelve,  we  assert  that,  if  4 and  4 and  4 be  add 
together,  the  result  is  12. 

Each  of  tiie  numbers  8 and  4 is  called  a Faotob 
the  product  12. 

Again,  if  we  had  to  find  the  value  of  4 times  67,  T 
might  proceed  thus : 


67 


lfU&TmJ€ATX<ni, 
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Now  Binee  the  figures  in  each  verticiJ  line  «u*e  the 
me,  we  may  save  ourselves  the  trouble  of  addition,  by 
ajning,  from  the  Multiplieation  Table,  the  numbers 
[at  result  from  adding  the  same  number  four  times, 
ben  we  may  writ©  the  operation  in  a shorter  form, 
ias  : 


TSie  process  will  stand  thus ; 

Pour  tunes  7 is  twenty-eight ; wo  set  down  8 in  the  place 
units,  and  carry  on  two  for  addition  to  the  line  of  tens. 
I>ur  times'^6  tens  is  24  tens,  and  adding  2 tens,  the  result  is 
'enty-six  tens,  that  is  two  hundreds  and  six  tens  ; we  set 
wn  6 in  the  place  of  tens,  and  2 in  the  place  of  hundreds, 
|d  the  final  result  is  268. 

Here  67  is  called  the  MoItiplic^d« 

I 4 is  called  the  Multiplier, 

268  is  called  the  Product. 

23.  The  symbol  x,  placed  between  two  numbers, 
presses  that  the  second  is  multiplied  by  the  first,  and 
e whole  operation  in  the  example  just  given  is  briefly 
pressed  thus : 

4x67  -=  268. 

24.  'Next  observe,  that  the  multiplier  and  mnltipli- 
nd  may  change  places,  without  altering  the  velue 

e Rroduct. 


Thus  Hx4»*4x8,  orS  times  4 
For  8 times  4 ==  44>4-|-4- 

= 14-1+1+1 1 
+ 1-fl-fl+l  I 
+ 1+1+1-flJ 


And  4 times  8 = 3-f  34-84-3 
= 1+1+1 
4 1+1+1 
+ 1+1+1 
4 1+1+1 


n. 


4 timeB  8. 


Now  the  results  obtained  from  I and  II  must  be  the 
ine,  for  the  horizontal  columns  of  the  one  aie  ideati- 
4 with  the  vertical  columns  of  the  o^ier. 


IB 
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25.  If  we  multiply  a number  by  10,  the  product 
obtained  by  annexing  0 to  the  number,  that  is, 

10X364  = 8640. 

If  we  multiply  a number  by  100,  the  product 
obtained  by  annexing  00  to  the  number,  that  is, 

100  X 864  = 36400. 

So  by  annexing  GOO  to  a number  we  multipiy  it 
1000,  and  so  on. 

If  we  have  to  multiply  a number  by  §0,  we  may  f 
multiply  it  by  2 and  then  annex  0 to  the  result,  i 
the  final  result  will  be  the  product  roquirad. 

Again,  if  we  have  to  multiply  a number  by  200, 
may  first  multiply  it  by  2 and  then  annex  00  to 
result. 

The  method  of  expressing  the  result  of  multipl: 
tions  of  this  kind  in  pra<:tiee  is  as  follows  ; 

We  multiply  4276  by  700  and  14239  by  6000  tbu 

4273  14289 

W 6000 

8093200  86484000 


Examples* 

Find  the  Product  in  the  following  cases  of  Mult' 
cation. 

(1)  3 times  IS.  (2)  4 times  76.  (8)  6 times 

(4)  10  times  87.  (6)  6 times  114.  (6)  7 times 

(7)  11  times  843.  (8)  12  times  947. 

(9)  Multiply  25  by  2,  3,  7,  9. 

(10)  Multiply  127  by  6,  8,  10, 11,  20,  70.  , 

(11)  Multiply  2467  by  4,  6, 11,  12,  500,  7000. 

(12)  Midtiply  37429  by  9, 11, 12,  5C000,  80000000. 

(1).  To  miMply  847  23 


^6  form  of  tshe  0|>©ratiioii  ^ : 
847 
28 

1041 

7981 


The  explanation  is  this  : 

The  multiplier  is  made  up  of  two  paks  8 and  20,  we  tfeer®* 
re  multiply  847  first  by  three,  and  then  by  20,  and  iSid'i  the 
ro  resnlt& 

Now  3X847  = 1041. 
and  20  x 347  = 8940. 

in  setting  down  this  second  result  we  omU  g»ro, 
^ause  it  will  haye  no  effect  on  the  addition  which  ha  s 
be  performed. 


Examples,  (yfi) 


Multiply 


1)  23  by  16. 
4)  70  by  26. 
1)  20.5  by  43. 


(8)  45  by  86, 
827  by  42. 
2684  by  8S. 


2)  37  by  W. 

5)  126  by  24. 

8)  307  by  98. 

67296  by  27.  (11)  84298  by  88.  (12)  7629802  by  76 

Ex-  (2).  To  multiply  84007  hj  218, 

84007 
£1S 


102021 

84007 

68014 

7243491 


Here,  when  we  multiply  84007  by  200,  iiie  result  is 
101400,  and  we  omit  two  zeros  at  the  mid,  being 
ireful  to  put  the  4 in  the  place  of  hundreds. 

Observe  that,  in  all  cases,  the  first  figure  on  the  right 
each  partial  product  will  be  in  the  same  vertical  line 
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with  the  figure  hy  which  we  are  multiplying ; Ihns, 
the  example  just  given,  the  4.  in  the  third  product  is 
the  same  vertical  hne  with  the  2 by  which  we  multipli( 

Ex»  (8)*  !Po  multiply  30047  by  21009. 

80047 

21009 


270428 

80047 

60094 


631257428 


Here  the  first  figure  on  the  right  of  the  second  p 
duct  stands  in  the  place  of  thousands,  because  we  i 
then  multiplying  30047  by  1000. 

Ex.  (4).  To  multiply  70407  hy  3700.  . 

70407  ' ' 


49284900  .r> 

211221  ' ' 


260505900 


Multiply 

(1)  '823  by  582.  m 

(3)  809  by  506.  (4) 

{jt-  5376  by  423.  (6)  7846  by  840. 

■ {8>  85639  by  698.  (9) 

(10)  80207  by  5060.  (11) 

8637405  by  40800.  (13) 

(14\  980740  by  3406.  (16> 

(16)  870120506  by  700408.  (17) 

^.{18)  742349  by  947.  (19) 

.<  (20)  428734  by  8057.  (21) 

(22)  872469  by  70043.  "(23) 

(24)  423796  by  67243.  (25) 

' (26)  270408  by  602049.  (27) 


704  by  176. 

917  by  406. 

• (7)  7859  by  5C 
79802  by  4007. 
64.2867  by  90807. 
970052  by  40072. 
9864302  by  800071 
82804070  by  40931 
678628  by  6205. 
984236  by  6009. 
885704  by  86479. 
620072  by  400205. 
427964  by  582978. 


. SI 


Bx*  (5).  To  find  *he  continued  product  of  14,  8,  mtd 

). 

Here  we  first  multiply  14  by  8,  and  then  multiply  the 
oduct  by  70,  time  t 

14 
8 

112 
78 

7840 

it  is,  14x8x70  = 7840. 

Examples-  (is) 

Jlnd  the  eontinned  product  of 
(1)  18,19  ^20.  ^2)  436,  78,  12  and  5. 

(3)  8476,  2800,  70010  and  2003, 

27.  When  a number  is  multiplied  bp  itsdf  once, 
^ee,  three  times,  . . . the  resulting  products  are 
^ed  the  second,  third,  fomih,  , . . Powkrs  of  the 
mber.  Idie  process  is  called  Involution^  and  the 
iwer  to  which  the  number  is  raised,  is  expressed  by 
\ number  of  times  the  number  has  been  employed  as 
actor  in  the  operation. 

Ihe  term  aquaro  is  usually  employed  instead  of  tecond 
ii^er. 

Ihe  term  evha  is  usually  employed  instead  of  third 
'mex. 

Us,  144  is  the  square  of  12,  because  12x12  = 144. 

64  is  the  cube  of  4,  because  4x4x4=*64. 

81  i*  the  fourth  power  of  3,  because  3x8x8x8:«81. 

Examples-  (x) 


(13) 

Ind  the  cubes  of 
14)  11.  (16) 

18)  68.  (19) 

22)  m m 


24. 

40. 

44) 

61, 

72. 

(7) 

87. 

, (8) 

100. 

237. 

(11) 

626. 

(12) 

897. 

13. 

(16) 

26. 

(17) 

47. 

198. 

(20) 

100. 

257v. 

689. 

704. 

987. 

V.  Division. 

. 28.  Ditision  is  the  process  by  which,  when  i*  prA 
is  given,  and  we  know  <me  of  the  factors,  the  oU^er  f 
tor  is  determined. 

The  product  is,  with  reference  to  this  process,  cal 
the  Dividend. 

The  given  factor  is  called  the  DmsoB, 

The  factor,  which  has  to  be  found,  is  called  the  Qi 

TIENT. 

29.  The  operation  of  ai’.ision  is  denoted  by  i 
sign  ^ 

Thus  12  -f  8 signifii'j  that  12  is  to  be  divided  by  8. 

The  same  operation  is  denoted  by  writing  the  Di 

dend  over  the  Divtsor  with  a line  drawn  between  the 

u 12 
thus,  — 

In  this  Chapt/.  we  shall  treat  only  of  eases  in  whi 
the  Dividend  coi^*tain8  the  Divisor  a,n  exact  number 
tiiD.es. 

30.  For  small  numbers,  the  Multiplication  Tam 
affords  the  means  of  solving  questions  in  Division. 

For  mstaaea,  since  12  — / X8, 

12  4 -=  3,  and  12  ^ 3 = 4 ; 

and  since  96  ~ 12  x 8, 

96 ii  = 8,  and  96 -4- 8 =12. 

31.  When  we  divide  one  number  by  another,  we  fill 
how  ma?iy  times  the  latter  is  contained  in  tLs  formt 
and  therefore  ar.y  process  by  which  we  can  discover  h< 
many  times  one  number  is  contained  in  another  w 
furnish  a rule  for  division,  guch  a process  is  explain 
by  the  examples,  which  we  shall  now  give. 

Ex.  (1).  Divide  408  17. 

Since  17x20  ==  840, 
and  17  X 80  = 610, 

it  is  plain  that  17  is  contained  in  408  more  than  ttom 
times,  and  less  than  thirty  times. 

If  then  we  take  away  340  from  408,  and  find  ho 
many  times  17  is  contained  in  the  number  that  remain 
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88 


ro  shall  Snd  how  many  times,  more  than  twmty,  the 
Hvisor  is  contained  in  the  Dividend  408. 

Now  408—840  = 68,  and  this  number  eontadns  17 
ast  four  times. 

Hence  17  is  contained  in  408  twenty  times,  and  also 
3ur  times,  that  is,  the  Quotient  resulting  from  the  div- 
don  of  408  by  17  is  24. 

This  process  is  represented  more  briefly  thus : 
17)408(20+4 
840 

68 

I Hence  408  17  = 24. 

f’  d yet  more  briefly,  availing  ourselves  of  the  notation 
which  the  local  value  of  digits  is  represented,  and  we 
I enabled  to  omit  zeros, 

17 ) 408  ( 24 
34 

68 


Ex.  (2).  Suppose  we  have  to  divide  89012  by  10  j 

j Divisor  Dividend  Quotient. 

! 17)  89012  (6236 

j 86  0 -1 - 

40  ■■’.■/-I-' 

84 

i 61 

61 

1012 

102 

je  first  find  how  often  17  is  contained  in  89,  and  as  it 
contained  five  times,  we  set  down  6 as  the  first  figiu-e 
i I the  quotient,  then  multiply  17  by  6,  and  siibsS  a-qt 


ii, 


24 


DIVISION^ 


the  result  85  from  the  89 : to  the  remainder  4 we  anrn 
the  next  figure  in  the  dividend  ; then  as  17  is  contain( 
in  40  twice,  we  set  down  2 as  the  second  figure  in  t' 
quotient,  then  multiply  17  hy  2,  and  substract  the  resi 
34  f t the  40  ; and  proceed  by  similar  steps  to  ti 
end  of  the  operation. 

Ex.  (8).  Divide  920575  by  23. 

23)  920S75  (4002S 
92 


067 

48 

115 

115 


Here,  when  we  bring  down  0,  the  third  figure  of  < 
dividend,  23  is  not  contained  in  it ; we  therefore  i 
down  0 as  the  second  figure  of  the  quotient,  and  wh 
we  bring  down  5,  the  fourth  figure  of  the  ^vidend, 
is  not  contained  in  5 ; we  therefore  set  down  anothei 
as  the  third  figure  of  the  quotient.  When  we  then  bri 
down  7,  the  next  figure  of  the  dividend,  23  is  contair 
in  57  twice,  and  the  operation  proceeds  easily. 


Divide 


Examples,  (xi) 


(1)  18  by  6, 

(3)  84  by  7. 

(5)  182  by  13. 

(7)  456  by  19. 

(9)  3996  by  37. 

(11)  431376  by  817. 

(13)  19249470  by  342. 

(15)  224009433  by  489. 

(17)  2880376  by  1369. 

(19)  989550056G7  by  4123. 
(21)  13312053  by  237. 

(23)  360919856  by  83. 

25)  218860161  by  689. 

27)  39916424548  by  1001. 

(29)  26640538445 


(2) 

(4) 

(6) 

(8) 

(10) 

(12) 

(14) 

(16) 

(18) 

(20) 

(22) 

(24) 

(26) 

(28) 


by  7649. 


27  by  9. 

132  by  12. 

238  by  17. 

3708  by  36. 

6499  by  493. 
976272  by  946. 
86366784  by  368. 
4690325214  by  61: 
10781526  by  6142. 
4076361  by  2019. 
505350366  by  89. 
4600304  by  907. 
337103025  by  861 
152847420  by  5060] 


nmsioM. 


(aO)  1166684898000  by  17072. 

(81)  35088008823434  by  74291. 

(82) '  369187022086112  by  66432. 

(33)  .837741356162469  by  98989. 

(34)  58376823669  by  642867. 

(35)  2959990966442  by  9864802. 

(36)  261449109180  by  8723694. 

32i  If  any  two  of  the  three  numbers  that  form  the 
Hvisor,  Dividend,  and  Quotient  be  given,  we  cdn  find 
he  third. 

For  Dividend-j-Divisor= Quotient. 
Dividend-i-Quotient  ==  Divisor. 

Divisor  x Quotient  = Dividend. 

' Esamples.  (Joi) 

ij  (1  The  Dividend  is  1171692,  the  Divisor  842.  Find  th® 
potient. 

(2)  The  Dividend  is  149201,  the  Quotient  23.  Find  the 
)ivisor. 

: (S)  The  Divisor  is  987,  the  Quotient  64862.  Find  th© 
dividend. 


i SHORT  DIVISION. 

,33.  When  the  Divisoi  is  not  greater  than  \%  the 
Irocess  of  division  maj  be  greatly  abridged. 

Suppose  we  have  to  divide  92368  by  8. 

' The  operation  is  set  down  in  the  follow  ing  form ! 

1 ‘ 8|92368 

' 11646  Quotient. 


The  following  is  the  process ; 

SincB  8 is  contained  once  in  9,  with  1 as  remainder,  W3  set 
jown  1 under  the  9,  and  mentally  prefix  the  remainder  1 to 
je  2,  reading  the  result  as  12 : then  since  8 is  contained 
'^ce  in  12,  with  4 as  remainder,  we  set  down  1 under  the  2, 
,d  prefix  4 to  the  8,  reading  the  result  as  43  j then  since  8 
contained  jive  times  in  43,  with  3 as  remainder,  we  set 
Ijbwn  6 under  the  three^j  and  prefix  3 to  th©  6,  reading  the 


|r 


26 
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res^  i as  86  : then  since  8 is  contained  fowr  Hrn,t$  in  88,  witi 
4 as  remainder,  we  set  down  4 under  the  6,  and  prefix  4 to 
the  8,  reading  the  result  as  48  : then.since  8’is  contained  six 
times  in  48,  with  no  remainder,  we  set  down  6 under  the  8, 
and  our  operation  is  completed. 

Next,  suppose  we  have  to  divide  11042804  by  12« 

The  operation  is  set  down  thus  : 

12|11042304 

920192  Quotient. 


The  following  is  the  process : 

We  must  take  three  figures  before  we  obtain  a number 
which  contains  12 ; then  we  say  12  is  contained  nine  times 
in  110,  with  2 to  carry  on  ; then  12  is  contained  ticice  in  24, 
and  there  is  nothing  to  carry  on  ; then  12  is  not  contained  at 
all  in  2,  we  therefore  set  down  0 under  the  2,  and  carry  on 
2 ; then  12  is  contained  in  23  once,  with  11  to  carry  on ; then 
12  is  contained  in  110  nine  times,  with  2 to  carry  on  i lastly, 
12  is  contained  in  24  tvnce  exactly. 


Examples-  (xiii) 


Divide 

(1)  7652  by  2. 

(2) 

725961  by  8. 

(d)  8660232  by  4. 

(4) 

8749320  by  6. 

(6)  7463424  by  6. 

(6) 

8504221  by  7. 

(7)  '/13406960  bv  9. 

(8) 

4362017  by  11. 

(9)  7912464  by  12. 

(lOi 

4000623070905  by  { 

(11)  7642300721  by  11'. 

(12) 

36089882406604  by  12 

Divide  each  of  the  following  numbers  by  2,  3,  and  i 
separately: 

(18)  4268924.  (,14)  620437548.  (16)  27540918264. 

Divide  each  of  the  following  numbers  by  6,  8,  and  9 

separately : 

(16)  46628920.  (17)  981754200  (18)  234567000. 

Divide  each  of  the  following  numbers  by  7,  11,  and  12 
separately : 

(19)  7971348.  (20)  29574468.  (21)  678638781^. 


iBSOLUnON  OF  NtfMBSSBS  INTO  1A0T0S9.  ^ 

71.  On  the  Resolution  of  Numbers  into  Factors. 

34.  We  shall  discuss  in  this  section  an  operation, 
jWhich  is  the  opposite  of  that  which  we  call  multiplication. 
'In  multiplication  we  determine  the  product  of  too  given 
ifactors ; in  the  operation,  of  which  we  have  now  to  treat, 
the  product  is  given,  and  the  factors  have  to  be  found. 

1 35.  For  small  numbers  the  factors  may  be  determined 
Iby  inspection  : 

I thus,  the  factors  of  21  are  3 and  7, 

the  factors  of  55  are  6 and  11. 

36.  When  we  have  found  two  factors  that  make  up  a 
product,  one  or  both  of  these  factors  may  b©  themsaivos 
reducible  to  simpler  factors. 

I Tims  9 and  6 are  factors  of  54  ; 

I and  the  factors  of  9 being  8 and  8, 

and  the  factors  of  6 being  2 and  3, 

number  64  can  be  split  up  into  four  factors,  2,  8,  8, 8. 

' 3?-  Prime  numbers  are  those,  which  have  no  exact 
divisor  but  themselves  and  unity. 

I Thus  2,  8,  5,  7,  11,  18,  17,  19  ai'e  Prime  Numbers. 

' Composite  numbers  are  those,  which  can  be  resolved 
juuto  factors,  each  of  which  is  greater  than  1. 

i Thus  4,  6,  8,  9,  10,  12,  14,  16,  IG,  18  ai’e  Composite 
Numbers. 

38.  Every  composite  number  can  be  resolved  into 
factors  which  are  prime  numbers  : thus 

I 4 ~ 2X2;  6 2x3  ; 8 =2X2X2  ; 9 = 3X8. 

’ ^ Hence,  in  resolving  a large  number  into  factors,  we 
hvide  it  by  any  small  prime  number,  by  which  we  know 
it  is  exactly  divisible,  and  then  divide  the  quotient  by 
any  small  prime  number  by  which  it  is  exactly  divisible, 
fknd  proceed  in  this  way,  thl  the  quotient  is  1 ; then 
the  ^visors  are  the  factors  required. 


28  RESOLUTION  OP  NUMBERS  INTO  FAOtO&i. 

' Thus,  to  find  the  factors  of  2520  : 

2  2620 


1260 


630 


315 


106 


36 


Hence  2520  = 2x2x2x3x3x5x7. 

In  practical  artiimetic  we  seldom  requ_/e  to  find 
the  factors  of  a composite  number,  but  \ ery  frequentl 
we  want  to  know  whether  a number  is  e'  actly  divisib] 
by  a pobHicular  number . 

The  student  will  find  it  of  use  to  remember  the  folio-v 
ing  properties  of  numbers. 

A number  is  exactly  divisible 

by  2 wlien  its  last  figure  is  0 or  an  e®en  digit,  as  426  ; 

3 when  the  sum  of  its  digits  is  divisible  by  3,  as  879 ; 

4 when  its  last  two  figures  are  divisible  by  4,  as  2864 ; 

8 when  its  last  ihree  figures  are  divisible  by  8,  as  26256  J 

5 when  its  last  figure  is  0 or  5,  as  30  and  135  ; 

9 when  the  sum  of  its  digits  is  divisible  by  9,  as.  275266 ; 

10  when  its  last  figure  is  0 ; 

11  when  the  difference  betv/een  the  sum  of  the  digits  i 

the  odd  places  (reckoning  from  the  right)  and  th 
sum  of  the  digits  in  the  ovm  places  i 
divisible  by  11. 

Thus  24794  and  829191  are  divisible  by  11» 

Examples-  (xv) 

Find  whether  the  following  numbers  be  exactly  diidi 
ible  by  2,  3,  4,  6,  8,  9.  10  or  11. 


iSSOLtmON  OF  MUMBEBS  IKl^  FACTOBS.  ^ 

(1)  117.  (2)  288.  (8)  495. 

(4)  1060.  (5)  23472.  (6)  42345. 

(7)  27464.  (8)  32495.  (9)  84732, 

(10)  6480.  (11)  619182718. 

Note. — We  have  inserted  these  remarks  at  tlj  point, 
because,  in  attempting  to  resolve  a large  number  into  fectors, 
it  is  well  to  know  whether  the  attempt  to  divide  it  I / 2 or  3 
or  6,  &G.,  will  be  successful. 

The  student  may  now,  following  the  instructioi  ^given 
in  Art.  38,  work  another  set  of  Examples. 

Examples,  (xvi) 

Eesolve  into  prime  factors  : 


(1) 

18. 

(2) 

24. 

(3) 

27. 

(4) 

82. 

, (6) 

86. 

(6) 

39. 

(7) 

42. 

(8) 

61. 

i (9) 

64, 

(10) 

67. 

(11) 

72, 

(12) 

85. 

(13) 

91. 

(14) 

99. 

(35) 

100. 

(16) 

105. 

1(17) 

108. 

(18) 

112. 

(19) 

132. 

(20) 

176. 

(21) 

288. 

(22) 

432. 

(23) 

625. 

(24) 

625. 

(26) 

729. 

(26) 

999. 

(27) 

1296. 

(28) 

1760. 

(29)  6760. 

39.  The  process  of  Multiplication  may  often  bt-s  made 
shorter  when  the  Multiplier  is  a composite  number,  by 
Resolving  it  into  two  or  more  factors. 

Thus  if  we  have  to  multiply  2679825  by  66,  we  may 
[esolve  66  into  tlie  factors  8 and  7,  surd  proceed  thus, 
2679825 
8 


20638600 

7 


I 144470200 

IThe  advantage  of  this  method  will  be  more  apparent 
rhen  we  come  to  multiplication  of  sums  of  money, 
^eights,  and  measures. 

ij  i Examples-  (svii) 

j Multiply,  after  resolving  the  multiplier  into  faotr'rs 
\ ot  greatar  thim  12^ 


m 
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(1)  847  by  14. 

(3)  6462  by  27 

(6)  8673  by  49. 

(7)  49273  by  63. 

(9)  90725  by  360. 

(11)  36729  bv  1320. 


(2)  428  by  22. 

(4)  8497  bv  36. 

(6)  28472  by  56. 

(8)  90728  by  182. 

(10)  40207  bv  108.  . 
(12)  704076  by  14400. 


40-  So  also  we  may  often  simplify  the  process  J 
di-^asion,  when  the  Divisor,  though  greater  than  12,  ca 
be  made  up  by  factors  each  not  greater  than  12.  Fc 
we  can  divide  the  Dividend  first  by  one  of  these  factor 
and  then  divide  the  Quotient  by  a second  factor,  and  i 


on. 


Suppose  we  have  to  divide  472S8540  by  45. 
Here  46  can  be  made  up  of  the  factors  9 and  6. 


9 4726S640 
5 6252060 

1060412 


Examples-  ('xviii) 

Apply  the  process  just  explained  in  the  division 


(1)  84608  by  14. 

(3)  762364576  by  18. 

(6)  285216822  by  33. 

(7.)  4157028792  bv  66., 

(9),  22039992  I.y  108. 

(11)  472634.600  bv  126. 

(18)  637062400  by  14400. 


(2)  3791040  by  15. 

(4)  1143995886  by  27. 
(6)  2096501072  bv  49. 
(8)  1200130008  by  84. 

(10)  67667632  by  132. 

(12)  6651.84160  by  720. 


Vn.  Inexact  Division. 


41.  Hitherto  we  have  chosen  Examples, in  which 
Divisor  is  contained  an  exact  number  of  times  in 
Dividend. 

Now  suppose  we  have  to  divide  23  by  7. 

Since  3 X 7 — 21,  it  follows  that  wm  can  divide 
units  into  3 parcels,  each  containing  7 units,  and  wl 
we  have  done  this,  2 units  out  of  the  23  remain  over] 

In  such  a c&se  we  call  S the  Quotient,  and 
’^^maindar. 
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Again,  if  w®  hay®  to  divide  72469  by  53,  we  proceed 
^us, 

i ■ 58)  72469  (:186? 

i 53 

394 

169 

866 

818 


871 

1 '18 

|iib.'*s3e  the  Quotient  is  18t67,  and  the  Eemainder  18. 
«0TE.--If  we  mxdiiply  the  Quotient  by  the  Divisor,  and 
ftemainder  to  the  product,  the  sum  must  be  ©qual  to 
5 Drvidend. 


I Examples-  (ik) 

Divide 

1)  3492  by  37. 

8)  872968  by  47. 

6)  7492786  by  71. 

1 (7)  87487  by  103. 

(9}  8276253  by  723 
(11)  48287664  by  48i 

l2.  When  W8  employ,  in  cases  of  inexact  division, 
method  of  short  division,  after  breaking'  op  the 
isor,  into  component  factors,  aa  in  Art.  40,  the  re^ 
mder  will  he  found  by  a process  now  to  b©  explained. 
Ex.  (3).  Divide  4S27b  by  21, 


(2)  486296  by  41. 

(4)  67092  by  65. 

(6)  82749825  by  98. 

(8)  978462  by  409. 

(10)  974004662  by  1009. 
(12)  G8725642903  by  6871, 


21 


b 


48270 

14425  and  1 unit  over, 


I 20G0  and  6 pares  is  of  S unita,  o‘r  16  uniia  ow, 

^ence  the  Quotiem;  is  20G0,  and  tiie  Eemam-der  i,s 
+1,  orl6. 


8S 
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Ex,  (2).  Divide  672948  by  125. 
5 672948 


126  J 6 


114689  and  8 units  over, 


I 


22917  and  4 parcels  of  6 units,  or  20  units  over. 


4683  and  2 parcels  of  26  units,  or  60  units  over 
Wbenee  the  Quotient  is  4583,  and  the  Eemainder  b 
50  + 20+8,  or  73, 


' Examples,  (xx) 

Divide,  employing  Short  Division, 


('!)  4163  by  16. 
(3)  42813  by  18. 
(6)  724972  by  26. 


(7) 

(9) 

(11) 

(13) 

(15) 


2826780  by  33. 
356599  by'  48. 
230047914  by  77. 
44487  by  106. 
li.g>4477  by  210. 


(2) 

(4) 

(6) 

(8) 

(10) 

(12) 

(14) 


587595  by  16. 
423672  by  21. 
669024971  by  27. 
B642396  by  35. 
8274913  by  64. 
419421  by  99. 
95379  by  189. 


43.  In  dividing  a number  by  10,  we  have  merely  t( 
mark  off  the  last  figure,  the  other  figures  giving  th( 
quotient,  and  the  figure  marked  off  the  remainder. 

Thus  2460197+-10  = 246019  with  remainder  7. 


Again,  to  divide  42395675  by  20,  we  might  proceec 
thus, 

10142395675 


21  4239567  and  5 units  over. 


2119783  and  1 parcel  of  10  units  over; 


whence  the  Quotient  is  2119783,  and  Eemainder  10-{- 
or  16. 

But  the  operation  is  written  more  briefly  thus : 
2,0|4239667/6 

2119783  and  16  remainder. 

Again, 

in  dividing  by  100,  we  mark  off  the  last  two  figures. 

Ip  dividing  by  1000,  we  mai’k  of  the  last  three  figure^ 
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om  divisor  and  dividend,  and  find  the  quotient  and^ 
}mainder  by  a similar  process. 

44.  If  any  three  of  the  four  numbers,  that  form  the 
ivisor,  Dividend,  Quotient  and  Eemainder  be  given,  we 
m find  the  fourUt. 

1.  Let  Divisor,  Dividend,  and  Quotient  be  given, 
[ultiply  the  Divisor  by  the  Quotient,  subtract  the  result 
om  the  Dividend,  and  you  have  the  Eemamder. 

2.  Let  Divisor,  Quotient,  and  Remainder  be  given, 
[ultiply  the  Divisor  by  the  Quotient,  add  the  Remainder 
> the  result,  and  you  have  the  Dividend. 

8.  Let  Divisor,  Dividend,  and  Remainder  be  given, 
ubstract  the  Remainder  from  the  Dividend,  divide  the 
?sult  by  the  Divisor,  and  you  have  the  Quotient. 

I 4.  Let  Quotient,  Dividend,  and  Remainder  be  given, 
abstract  the  Remainder  from  the  Dividend,  divide  the 
isult  by  the  Quotient,  and  you  have  the  Divisor. 

j Examples-  (xxi) 

(1)  The  Divisor  is  26,  the  Dividend  4276,  the  Quotient 
i.  Find  the  Remainder. 

i(2)  The  Divisor  is  342,  the  Quotient  1381,  the  Remainder 
. Find  the  Dividend. 

1(8)  The  Divisor  is  696,  the  Dividend  872149,  the  Remain- 
ir  246.  Find  the  Quotient. 

(4‘)  The  Quotient  is  2910,  the  Dividend  8766287,  tho  Re- 
ainder  817.  Find  the  Divisor. 


fH.  Methods  of  Verifying  the  Operations  and 
1 some  Practical  Methods  of  Shortening  Labor  in 
I the  Fundamental  Eules. 

i 45.  Addition.  The  usual  verification  is  to  add  both 
wards  and  downwards,  and  see  if  the  sums  agree, 
lis  is  generally  sufficient.  Another  method  is  to 
? aw  a horizontal  line  across  the  middle  of  the  sum 
I d add  it  in  two  separate  parts,  then  find  the  sum  of 
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the  two  answers,  which  mnst  agree  with  the  work  it 
to  verify.  If  it  be  a very  long  sum,  it  may  be  divid( 
into  three  parts  by  two  horizontal  lines,  and.  the  thr< 
separate  sums  found,  &c. 

40.  Subtraction,  The  correctness  of  the  result 
subtraction  may  be  tested  by  adding  the  remainder 
difference  to  the  subtrahend,  when  the  result  ought 
be  the  same  as  the  top  line  or  minuend. 

47.  Multipmoation.  The  proof  of  multiplication  1 
cdsting  the  nuies  depends  on  tlie  following  proper 
of  numbers : — 

Any  number  divided  by  nine  mil  have  the  some 
mciindeT  cis  the  sum  of  its  digits  divided  hy  nine. 

This  will  be  evident  from  the  following  example: 

6783  6000  700  . ^ 

^ + 9 "b"  9 9 

= (686  + I)  + (77+i)+  (8  + l+f ) 
s=666+77+8+ .g 

Hence  it  is  clearly  seen  that  the  remainder,  aris 
from  the  division  of  678,?  by  0 is  tlie  same  as  that  a; 
ing  from  the  division  of  the  sum  of  the  digits  by  9. 

This  test  may  be  given  in  the  form  of  the  follow 
rule : 

Divide  the  mm,  of  the  digits  in  the  Multiplicand  h\ 
and  set  down  the  remainder.  Divide  the  sum  of  the  di 
in  the  Multiplier  hy  9,  and  set  down  the  remainder.  A 
iiply  the  two  remainders  together,  divide  the  result  h 
and  set  down  the  remainder.  If  the  ' process  he  con 
this  remainder  will  he  the  same  as  the  remainder  obtai 
hy  taUnjg  the  sum  of  the  digits  in  the  Prodmt  mid  di 
ing  it  by  9. 

"For  example,  if  we  multiply  76371  by  854  the  ] 
duct  is  65220834, 
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!um  of  digits  in  Muitii)Kcaixd  = 24, 

and  24-J-9  gives  reiaiamder  ^ 
l«m  of  digits  in  Multiplier  — 17,  * 

and  17-f-9  gives  remainder  % 
'^rst  remainder  X second  remainder  ~ 48, 

I and  48“-9  gives  remainder  8. 

lum  of  digits  in  the  Product  —.30, 

and  30-—9  gives  remaikder  3. 

This  KO-calied  proof  is  defective  as  a proof  in  the 
jllowing,  as  it  fails  to  detect  errors  in  the  ]3rodnot — 

1.  If  the  order  of  hguies  in  theprodmjt  be  misplaced, 
s 87  for  73. 

2.  If  errors  be  made  which  coimterbalanee  each  other, 
is  86  ■written  for  62,  the  sum  of  digits  in  each  case 
eing  tlie  same, 

3.  If  9 1'k:  written  for  0,  or  0 for  9,  or  either  be 
mitted  or  inserted  too  often. 

! 48.  Division.  To  prove  di\dsion,  multiply  the  divisor 
y the  quotient,  and  add  the  remainder,  if  tliere  is  one, 
b the  product.  If  the  I’esult  is  equal  to  the  dividend, 
fe  have  a verification  of  the  first  operation.  Division 
lay  also  be  proved  by  casting  out  the  nines,  but  the 
roof  is  less  direct  than  in  multiplication.  For  instance, 

we  divided  417  by  29  the  quotient  is  14  with  remainder 
1.  The  most  convenient  form  in  whicli  to  apply  the 
roof  of  nines  is  to  write  this  in  the  form  of  29  x 14  -f  11 
= 417.  The  remainder  gives  2 x 5 -f  2 or  12.  This 
smainder  and  the  dividend,  417,  divided  by  9,  give  a 
Bmainder  3,  which  therefore  proves  the  work. 

49.  AitiTHiMETioAii  Complement,  The  arithmetical 
implement  of  a number  is  defined  to  be  the  difference 
gt^ween  any  given  number  and  the  unit  of  the  next 
iiperior  order  ; thus  6 is  the  arithmetical  complement  of 
,'47  of  63,  8468  of  1632,  and  so  on,  being  the  differ- 
ieces  respectively  of  4,  68,  1682,  and  10,  100,  10000, 
fie  next  superior  units  of  these  numbers.  Conversely, 
bo,  4,  68,  1632  sfere  the  arithmetical  complements  of  8, 
7,  8468  respectively. 
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The  arithmetical  complement  of  a number  may  be 
found  by  the  following  rule  : — 

Begin  at  the  Uft  hand  and  subtract  every  figure  from 
9 until  the  last  ; subtract  that  from  10. 

The  arithmetical  complement  may  he  used  to  find  the 
difference  between  two  numbers,  thus  : if  239  be  sub- 
tracted from  676  the  remainder  is  837.  But  if  761,  the 
arithemeticai  complement  of  239,  the  less  number,  be 
added  to  676,  the  greater,  the  sum  will  be  1337,  one 
unit  (1000  in  this  case)  of  the  next  superior  order 
greater  than  the  difference  of  the  two  numbers.  By 
1 - moving  this  unit,  the  number  will  be  left  equal  to  the 
d-ufferonce  of  239  and  676  ; so  that  the  difference  of  the 
two  numbers  can  be  found  by  addition.  ‘The  arithmetical 
complement  may  be  written  thus  1761,  with  the  sub- 
tractive unit  on  the  left,  which  when  added  to  676,  the 
sum  will  be  887,  tlie  additive  and  subtractive  units 
being  together  equal  to  zero. 

This  method  is  employed  with  great  advantage  to 
find  the  aggregate  of  several  numbers  when  some  of 
them  are  additive  and  some  subtractive.  Thus,  if  we 
have— 

3795  - 1632  - 2019-f 8769  - 6104 

W©  arrange  them  as  follows  : — 

3796 

A.  0.  of  1632  is  18468 

« 2019  “ 17981 

8769 

5104  “ 14896 


the  aggregate  required. 

50-  CoNTKAOTioNS  IN  MuLTiPLioATioN. — The  multipli- 
cation by  any  number  from  12  to  19  inclusive,  may  be 
effected  as  follows  : 

Multiply  by  the  figure  of  the  Multiplier  in  the  wnits' 
place,  mid  to  the  number  to  he  carried  add  the  figure  of 
the  Multiplicand  just  multiplied. 
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Ex.  1.  Multiply  2884  by  19. 

2884 

19 


45296 

4X9  = 36 ; set  down  6 and  carry  3. 

8x94-3  carried-}-4,  the  units  figure  of  the  multiplioaiui 
= 79 ; set  down  9 and  carry  7. 

8x9+7  earried+8,  the  tens’  figure  of  the  multiplicand 
= 42  ; set  down  2 and  carry  4. 

2x9+4  carried+3,  the  hundreds’  figure  of  the  multipli- 
cand = 25  ; set  down  5 and  carry  2. 

2 earried+2,  the  thousands’  figure  of  the  multiplicand 
= 4 ; set  down  4. 

The  back  figwrt  system,  as  it  is  sometimes  called,  may 
j extended  to  numbers  between  20  and  30,  and  be- 
^een  30  and  40,  by  adding  to  the  number  to  be  carried 

f double  or.  the  treble  of  the  figure  of  the  multiplicand 
multiplied. 

X.  2.  Multiply  34678  by  999. 

Here  34678000  = 1000  times  84678, 
and  34678=  1 


j 84643422  = 999  times  34878. 

Ex.  8.  Find  the  product  of  84678  by  699. 

I Here  699  = 700-1 

I And  24204600  = 700  times  84678. 

1 84678  = 1 ‘ 


24170022  = 699  times  84678. 


3ence,  any  number  can  be  multiplied  by  99,  999, 
)9,  &c.,  by  annexing  2,  3,  4,  &c.,  ciphers  to  the 
Itiplicand,  and  subtracting  the  multiplicand  from 
3 product.  And  in  a similar  way  any  number  can 
Imultiplied  by  another  composed  of  a repetition  of 
I figure  with  any  other  figure  in  the  highest  place. 


9648287 

(878)(42)(7) 


7 times  the  mnltipland  = 67603009 

42  times  the  multiplicand  - 
times  7 times  multiplicand  = 
times  67608009 
878  times  the  multiplicand 
==  Otimes  42  times  the 
mulultiplicand  = 9 times 
406018064 


8649280169549 

To  Squabb  any  Numbbe  ending  in  5, 

Square  the  6 and  write  down  the  result ; then  in 
srease  the  number  to  th^  left  of  6 by  1,  and  multiplj 
this  sum  by  the  number  to  which  the  1 was  added. 
Bet  this  product  to  the  left  of  the  2S  and  the  nmnbei 
thus  formed  will  be  the  result  required. 

Ex.  Find  the  square  of  76. 

6 squared  = 25, 

Add  1 to  7 and  multiply  by  7 and  place  the  66  to  the 
left  of  the  26.  5626  is  the  result  required. 

51.  Abbreviations  in  Division.  Since  4 x 26  is  100,  H 
and  8 x 126  is  1000,  the  division  by  26  will  be  effected 
by  multiplying  the  dividend  by  4,  and  cutting  off  the  last 
two  figures  from  the  product.  The  division  by  125  will 
be  effected  by  multiplying  the  di^ddend  by  8,  and  cat- 
ting off  the  last  three  figures  from  the  product.  In  eaci 
case  the  figures  cut  off,  when  divided  respectively  by  4 
or  by  8,  will  be  the  remainder,  and  those  left  will  be  the 
quotient. 

Any  number  can  be  divided  by  9,  99,  999,  &c.,  by 
successively  dividing  the  given  number  by  10,  10(i, 
1000,  &o.,  respectively,  and  taking  the  sum  of  tL'<i 
successive  remainders  for  the  true  remainder;  except 
when  the  sum  of  the  latter  exceeds  the  next  higher 
unit ; in  case  both  the  quotient  and  remainder  mmi 
he  increabc*.'  unit^- 


1- 


8 ]■  =405018054 


= 8645162486 
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Ex.  Divide  65874  by  99. 

100 ) 658,74 

6,68 

8 


665,39 

Here  the  sum  of  the  partial  remainder  is  188,  and 
both  the  quotient  and  remainder  must  be  increased  by 
unity.  The  reason  of  this  we  leave  as  an  exercise  for 
the  student. 

There  is  a method  of  dividing  one  number  by  an- 
other, termed  the  Italian  method,  which  materially 
shortens  the  process.  In  this  method  all  the  partial 
subtrahends  are  omitted,  and  only  the  partial  remain- 
ders retained  in  the  working. 

Ex.  Divide  108419716121  by  5783. 

6783 ) 108419716121  ( 18748005 

60580 


43257 

27761 


46296 

2121 


3206  final  rem. 

The  first  step  is  simply  subtraction,  giving  5058  for 
remainder.  The  work  of  the  next  step  is  as  follows  : 
8 times  3 is  24  ; 4 from  9 gives  5 (which  put  do>v.'^ 
and  carry  2.  8 times  8 and  2 give  66  : 6 from  8 gives  2 

(which  put  down)  and  carry  6.  8 times  7 and  6 give 

62  : 2 from  5 gives  3 (i3ut  clown)  a,nd  carry  6.  8 times 

5 and  6 give  46  : 46  from  50  gives  4 (put  down.) 

It  sometim.es  happens  that  one  has  also  to  be  carried 
from  the  subtraction.  For  instance,  in  this  case — 

6783  ) 50581 { 3 


4317 


40 
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We  say : 8 times  3 is  24 : 4 from  11  gives  7 fput  down' 
and  carry  3 (instead  of  2).  Then  8 times  8 and  3 give 
67  : 7 from '8  gives  1 (put  down)  and  carry  6,  &c. 


Examination  Papers. 

I. 


(1)  Express  in  words,  4237496 ; and  in  figures,  six  hun 
dred  and  fifty-three  thousand  eight  hundred  and  twelve. 

(2)  Find  the  sum  of  24753,  86729,  4237,  and  80462. 

(3)  Find  the  difference  between  86293  and  78464. 

(4)  Multiply  8627  by  493,  and  50042  by  307. 

(5)  Divide  8423793  by  9,  and  2659582  by  358. 


II. 


(1)  Writs  in  figured,  twenty-five  millions  two  hundred  and 
fifty-seven  thousand  six  hundred  and  thirty;  and  in  words 
402050407. 

(2)  From  seventeen  millions  and  seventeen  take  eight 

thousand  and  eight.  _ 

(3)  Multiply  6549  by  4037,  and  27004  by  8700.  ^ ^ 

(4)  Divide  32456789  by  96,  first  by  long  division  and  the: 
by  short  division,  and  show  that  the  results  agree. 

— f5)  Find  the  sum  of  one  million  and  six,  fifteen  thousand 
and  eleven,  one  hundred  thousand  and  ten,  and  sixty  thou- 
sand four  hundred  ; and  divide  the  result  by  9. 


III. 


(1)  Write  in  words,  10010201401;  and  in  figures,  oui 
million  twenty-three  thousand  and  one.  Add  together  thi 
two  numbers,  and  from  the  sum  subtract  their  difference, 

(2)  Multiply  740298  by  2089,  and  426004  by  3704. 

(3)  Divide  78297428  by  35,  employing  short  division. 

(4)  From  one  hundred  and  twenty-six  millions  four  hun 
dred  and  six  thousand  and  three  take  ninety-five  millionf 
and  four. 

(5)  Divide  the  product  of  723  and  847  by  48 


IV. 


— (1)  Express  in  figures  the  number  represented  b) 
MDCCCLXXXVIII. 


(2)  Divide  987654321  by  132,  using  shorj  division. 


EXAMINATION  PAPERS. 


4l 

(S)  lie^tiee  to  prime  factors  56,  78,  and  114. 

(4)  Multiply  the  sum  of  86297  and  40025  by  the  difference 
Detween  789  and  694. 

*•(5)  By  how  many  does  one  million  exceed  one  hundred 
and  one  ? 


j (1)  Divide  three  hundred  and  fifty-three  billions  eighl 
Lillions  nine  hundred  and  seventy-two  thousand  six  hun- 
Ired  and  two  by  5406. 

(2)  /Multiply  8976689  by  9876. 

I (3)  Eesolve  into  elementary  factors  (i.  e.  prime  number^ 
■0,  90,  and  126. 

i (4)  Express  in  Eoman  Notation  24,  47,  and  178. 

(5)  How  many  bricks  may  be  taken  away  in  24  carts, 
ach  taking  500  bricks  ? 

VI. 

(1)  Explain  the  method  for  the  multiplication  of  two  num- 
|ers,  each  consisting  of  several  figures,  and  multiply  30071 
y 20590,  explaining  the  reason  for  each  step  of  the  process. 

I (2)  Multiply  76894754  by  112756  in  three  lines  of  partial 
pducts. 

I (3)  By  what  number  must  the  product  of  the  sum  and 
ifference  of  8376  and  5684  be  increased  so  that  the  result 
lay  be  exactly  divisible  by  7859  ? 

j (4)  A drover  bought  527  sheep  at  $2  per  head  ; twice  as 
iany  calves  at  thrice  as  much  per  head,  19  cows  at  $29  per 
3ad,  and  thrice  as  many  horses  as  cows  at  four  times  as 
^uch  a piece.  How  much  did  the  whole  drove  cost  him  ? 
j (5)  One-half  the  sum  of  two  numbers  is  4331,  and  one-half 
jieir  difference  is  3353.  Find  the  numbers. 

j VII. 

*(1)  Bight  head  of  cattle  at  $23  each,  and  7 horses  at  $89 
.eh,  were  given  for  3 acres  of  land.  What  was  the  land 
prth  per  acre  ? 

1(2)  If  18  men  can  reap  a field  in  76  days,  how  long  will 
■ take  19  men  to  reap  the  same  field  ? 

1(3)  A man  bought  an  equal  number  of  sheep  and  cows  for 
3300.  Bach  sheep  cost  $3.50,  and  each  cow  $21.50.  How 
any  of  each  did  he  buy  ? 
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(4)  It  was  toimd  that  after  789  had  been  subtracted  3' 
times  ^t■om  a certain  number  that  the  remainder  was  36 
Find  the  number. 

(5)  The  ages  of  three  brothers  are  19,  17,  and  15  yea; 
and  their  father  wills  them  his  property  worth  $35,7 
according  to  their  ages-  What  does  each  get  ? 

VIII. 

(1)  Tliere  is  a number  which,  when  divided  by  4 and  t 
quotient  diminished  by  35^  and  the  result  multiplied  by  ! 
and  the  product  decreased  by  the  difference  between  t 
arithmetical  complements  of  7846  and  3479  gives  883.  Fi 
the  number. 

(2)  If  5 lbs.  of  tea  are  worth  15  lbs.  of  coffee,  and  4 11 
of  coffee  are  worth  8 lbs.  of  sugar,  how  many  pounds 
sugar  are  worth  76  lbs.  of  tea  ? 

(3)  Find  the  number  from  which  if  13675  be  taken  { 
remainder  will  be  45209  less  27G45. 

(4)  A horse  is  worth  8 times  as  much  as  a saddle,  a 
both  together  are  worth  $261.  Find  the  value  of  the  hor 

(6)  A dealer  in  cattle  gave  $6400  for  a certain  numb 
and  sold  a part  of  them  for  $3600  at  $18  each,  and  by 
doing  lost  $2  per  head.  For  how  much  a head  must  he  s 
the  remainder  to  gain  $800  on  the  whole  ? 

IX. 

(1)  Any  number  may  he  multiplied  by  5,  25,  125,  &o., 
annexing  1,  2,  3,  &c.,  ciphers  respectively  to  the  numl 
and  then  dividing  it  by  2,  4,  8,  &c.  Explain  fhe  reason 
this  rule. 

(2)  Of  what  number  is  99995  both  divisor  and  quotiei 

(3)  A person  bequeathed  his  property  to  his  3 sons, 
the  yocngest  he  gave  $1789;  to  the  second  5 times  as  mi 
as  to  the  youngest ; and  to  the  eldest  3 times  as  much  as 
the  second;  find  tbs  value  of  the  property. 

(4)  In  walking  a certain  distance  John  takes  17394  ste 
how  many  steps  will  James  take  in  walking  hall  the  ( 
tanoe,  John  talcing  3 steps  for  every  four  of  James’s  ? 

(5)  A merchant  failed  and  his  goods  were  worth  $77 
Out  of  this  he  can  pay  his  creditors  37  cents  on  the  do!i 
One  of  his  creditors  got  $1993  as  iiis  share.  Find  the  m 
chant’s  indebtednes.s,  and  what  '‘u  owed  the  one  credicoj 
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I. 

(3)  In  tb©  mnltiplicatiott  of  mimberB,  how  dc  yon  prove 
le  correctness  of  the  operation  by  casting  out  the  nines  ? 
splain  and  give  reasons  for  the  rule,  and  show  the  errors 
which  it  is  liable. 

(2)  Multiply  together  172814412  and  987654321  in  three 
aes  of  partial  products. 

(3)  Simplify  l-2-f-4-  8-fl6-324-64-12S-{-2o6-  512-j- 
124-20484-4096-8192  4- 16384 -32768-f 65536 -131072H- 
12144-  5242884-1048576  - 2097152-|-4194304. 

|(4fDiviae  7864843457  by  9999. 

1(6)  The  quotient  is  equal  6 times  the  divisor,'  and  the 
visor  to  0 times  the  remainder,  and  the  three  together 
aount  to  616 ; find  the  dividend, 

! 

k.  On  the  Method  of  Finding  the  Highest 
I Common  Factor  of  Two  or  more  Mumbers, 

|52r  A number  is  said  to  be  a Factor  oi  another  num- 
when  the  latter  is  exactly  divisible  by  &he  foimex. 
bus  8 is  a factor  of  12. 

I A number  is  said  to  be  a Comrnmi  Factor  of  two  or 
lore  numbers,  when  each  of  the  latter  is  exactly  divis* 
le  by  the  former.  Thi^s  3 is  a Common  actor  of  y, 

l,  and  16. 

I The  Highe&t  Common  Factor  of  two  or  more  numbers 
'the  highest  number  which  will  exactly  divide  each  ol 
lem. 

Thus  6 is  the  highest  Common  Factor  of  6,  12,  and 
and  9 is  the  Highest  Common  Factor  of  27,  36  and 
i)8. 

The  words  Highest  Common  Factor  we  shall  write 
jiefly  H.  o.  F, 

I For  small  numbers  the  h.  0.  p.  may  be  found  by  in- 
»3ctiou,  and  by  way  of  practice  the  student  may  worb 
le  following  examples,  applying  the  tests  oi  diviaihiht^ 

'Yen  in  Ait.  33. 
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Examples-  (xxii) 

Find  ttie  h.  o.  f.  of 

(1)  8 and  14.  (2)  12  and  30. 

(3)  40  and  60.  (4)  36  and  90. 

(5)  48  and  144.  (6)  7,  14,  21, 

(7)  15,  27,  105.  (8)  32,  48,  128. 

(9)  16,  64,  256,  1024.  (lO;  24,  51,  105,  729. 

53.  In  large  numbers,  the  factors  cannot  often  be 
determined  by  inspection,  and  if  we  have  to  find  the 
H.  c.  F.  of  two  such  numbers,  we  have  recourse  to  the 
following  Eule : 

Divide  the  greater  of  the  two  numbers  by  the  less,  and 
the  Divisor  by  the  remainder,  repeating  the  process  until 
no  remainder  is  left : the  last  Divisor  is  the  h,  c.  f. 
required. 

Thus,  to  find  the  h.  o.  f.  of  689  and  1573,  we  proceed 

thus : 

689 ) 1573  ( 2 
1378 

195)689  (3 
685 


104 ) 195  ( 1 
104 


91)104(1 

91 


18)91(7 

91 


Hence  13  is  the  h.  o.  p.  of  689  and  1573. 

The  reason  of  the  above  process  depends  upon  the 
following  proposition ; 

A common  factor  of  any  two  numbers  is  also  a factor 
0/  their  sum,  of  their  difference,  and  of  any  multiples  oj 
eitner  of  them. 

Thus,  7 is  a common  factor  of  28  and  91 ; 

7 is  also  a factor  of  their  sum,  28*|»91,  or  119  j 

7 is  also  a factor  of  their  difference,  91 — 28  or  63. 


HIGHEST  COMMON  FAOTOB. 


4S 


10,  7 is  a factor  of  6 times  91,  and  of  any  other  multiple  of  91. 
d 7 is  a factor  of  8 times  28,  and  of  any  other  multiple  of  28. 
Iny  number  which  is  a factor  of  639  and  1573  is  a factor  also 
iheir  diflEerence  195, 

ind  is  therefore  a factor  of  any  multiple  of  195  — e.  g.,  585, 

ind  therefore  of  685  and  689, 

ind  therefore  of  their  difference,  104, 

^nd  therefore  of  104  and  195, 
pd  therefore  of  their  difference,  91, 
nd  therefore  of  91  and  104, 
nd  therefore  of  their  difference,  13, 

|nd  therefore  of  91  and  13, 

nd  therefore  since  13  is  b,  factor  of  itself  and  91,  it  is  a factor 
Ihe  given  numbers  689  atod  1573. 

Llso,  13  is  the  Highest  Common  Factor  of  the  given  numbers, 
it  has  been  shown  that  any  number  which  is  a,  factor  oi  689  and 
3 is  also  a factor  of  13,  and  since  13  is  the  highest  factor  of 
. if,  it  is  the  Highest  Common  Factor  of  689  and  1573. 

1 ji  the  preceding  proof  it  may  be  observed  that  the  quotients 
of  no  importance  to  the  result.  We  are  simply  finding  the 
srence  between  a certain  number  used  as  a dividend  and  a 
tiple  of  another  number  used  as  a divisor.  This  multiple, 
refore,  need  not  always  be  less  than  the  dividend,  and  it  will 
!ufficient  to  find  the  difference  between  the  dividend  and  the 
test  multiple  of  the  divisor.  Attention  to  this  will  some- 
bs  idiorten  the  labor.  Thus  in  the  preceding  example, 
195)689(4 
780 

91)195(2 
182 

13)91(7 
91 


Examples-  (xxiii) 
lUnd  the  H.  o.  p.  of 


(1) 


'(s: 

(7) 

I (9) 


884  and  1296. 

7465  and  47223, 

6906  and  10359. 

49608  and  169418. 
1581227  and  16758766. 


(2) 

(4 

(6) 

(8) 

(10) 


2272  and  8552. 
12321  and  54346. 
1908  and  2736. 
126025  and  40115. 
35175  and  236846. 


4:.  If  the  H.  o.  p.  of  three  numbers  be  required,  we 
find  the  h.  o.  p.  of  two  of  the  numbers.  Then  the 
L p.  of  this  result  and  the  third  number  will  be  tibe 
F.  required. 
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For  example,  if  we  require  the  k.  o,  f.  of  851,  4.59, 
and  1017,  we  first  find  the  a.  c.  f.  of  851  and  459  to  he 
27,  and  then  we  find  the  a.  c.  f.  of  27  and  1017  to  he  9, 
whi.ch  is  thei'ei'ore  the  a.  o.  f.  reqnh-ed. 

Examples-  (xsiv) 

Find  the  n.  c.  f.  of 

(1)  16,  20,  28.  (2)  14,  42,  56,  138.  ‘ 

(3)  365,  511,  803.  (4)  232,  200,  493. 

(5)  492,  1476,  1763.  (6)  148,  4U,  592,  703. 

X—.Lowest  Common'  Multiple,. 

55.  A nnm'bov  is  called  the  Multiple  of  another  uum 
her,  when  the  former  is  exactly  divisible  by  the  b.har 
Thns  12  is  a multiple  of  8. 

A number  is  said  to  he  a Cofmnon  Multiple  of  t*^o  o: 
more  numbers,  when  the  former  is  exactly  divisible  b; 
each  of  the  latter.  Thus  12  is  a Common  Multiple  o 
2,  8 and  4. 

The  Lowest  Common  Multiple  of  two  or  more  nuro 
bers  is  the  lowest  number,  which  is  exactly  divisible  b; 
each  of  them. 

Thus  12  i<3  the  Lowest  Common  Multiple  of  4,  6 an 
12,  and  GO  is  Uie  Lowest  Common  Multiple  of  16,  2 
and  80. 

The  words  Lowest  Common  Multiple  we  shall  wrii 
briefly  l.  c>  m.  I 

56.  To  find  the  n.  a.  m.  of  two  numbers  we  have  U 
following  Buie. 

Divide  ooie  of  the  numhers  by  the  h.  o.  f.  atid-  midhp 
the  quotient  by  the  other  numhe,r.  The  remit  is  the  n.  c.  i 

For  example,  to  find  tiie  l.  o.  m.  of  24  ana  36.  • 

The  H.  0.  F,  of  24  and  86  is  12. 

Now  24 -r- 12-2. 

I,.  0.  M.  of  24  and  36  — 36x2—72. 

Note. — The  s,vmbol stands  for  the  word  hherefm 

Since  12  i&  the  H.  c.  p.  of  24  and  36,  then  24  — 12X2  and  38 
12X3,  aiao  24X36  ~ 12X2X12X3,  and  obviously  tiiS  laast  co: 
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gaoa  muMple  of  the  two  numbers  will  consist  of  tbe  product  of 
all  the  prime  factors  in  the  two  numbers  ; or  the  least  common 

24X36 

multiple  of  24  and  36  = 12X3X2  or— ^ 

And  there  is  no  integral  number  less  than  72,  which  is  a mul- 
tiple of  24  and  36. 

For  72  contains  24,  3 36,  2 times,  and  3 and  2 being 

prime  to  each  other  : 


Wlierefore  the  n.  o.  m.  of  24  and  36  — 


24X36,  Qj.  least 
12 


common  multiple  of  two  numbers,  is  equal  to  their  product 
divided  by  their  highest  common  factor. 

The  foflowijig  form  is  perhaps,  more  convenient  in  practice. 


L.  G.  M.  of  24  and  36 


^X36 

12 


= 24x 


12 


The  ii.  0.  M.  of  two  numbers  is  equal  to  the  product  of  either 
of  the  numbers  multiplied  by  the  quotient  arising  from  dividing 
the  other  by  their  highest  common  factor. 


Examples,  (xxv) 


| . liad  tiie  L.  C.  M.  of 
^ (1)  27  and  54. 

(3)  683  and  844. 
(5)  1000  and  2125. 
(7)  936  and  2925. 
(9)  2443  and  4537. 


(2)  88  and  108. 

(4)  195  and  735, 
(6)  3432  and  3676. 
(8)  2304  and  4032. 


67.  To  find  the  l.  o.  m.  of  three  or  more  numbers,  we 
, might  find  tlie  l.  o.  m.  of  any  two,  and  then  find  the 
h.  0.  M.  of  the  resulting  number  and  of  a.  third  of  the 
QU'p  AdX  numbers,  and  so  on,  the  final  result  being  the 
L.  0.  M,  required. 

Thus  to  find  the  n,  a.  m.  of  12,  20,  8S  and  64,  we 
mig'  uroceedthus: 

the  L.  0.  M.  of  12  and  20  is  60, 
of  60  and  36  is  180, 
of  180  and  64  is  640; 

. *.  the  I.,  c.  M.  of  12,  20,  36  and  54  is  540. 

But  vn  practice  it  is  generally  more  convenient  to  pro- 
ceed by  the  following  K.ule. 


Set  down  the  given  numbers  side  hy  side  ; divide  by  cmy 
number,  cormn&nciny  with  2,  3,  6 . . . which  tciU  exactly 
divide  two  at  least  of  the  nuwb&rs ; sU  down  the  guoiimts 


48 


LoWeS^^  common  MULTlPLfi 


cnid  the  numbers  that  are  not  exactly  divisible  by  tf\ 
divisor^  side  by  side:  and  proceed  in  this  way  till  you  yt 
a line  of  numbers,  which  are  prime  to  one  another.  The 
the  continued  product  of  ail  the  divisors  and  the  numbei 
in  this  line  ivill  be  the  l.  c.  m.  required. 

Thus,  t©  find  the  l.  c.  m.  of  12,  20,  30,  54. 


2 

12,  20,  30,  54 

2 

6,  10,  15,  27 

3 

3,  5,  15,  27 

5 

1,  5,  5,  9 

1,  1,  1,  9 

L.  c.  m.  = 2 X 2 X 3 X 5 X 9=540. 

The  following  is  somewhat  shorter : 

Set  down  the  numbers  in  a line,  then  strike  out  any  tha 
are  contained  in  any  of  the  others.  Divide  those  no 
struck  out  by  any  number  that  ivill  exactly  divide  one  q 
them;  under  any  that  it  exactly  divides,  place  the  quo 
tient ; under  any  ivhich  contain  some  factor  common  to  it 
set  down  the  quotient,  after  striking  out  this  factor : an 
bring  doivn  all  the  other  numbers. 

Proceed  in  this  way  with  the  new  line  ; and  so  on,  unit 
all  the  numbers  left  in  any  line  have  no  common  measuri 
l)ut  unity.  Then  the  continued  product  of  the  numbers  i 
this  line  and  all  the  divisors  is  the  L.  C.  M.  of  the  give, 
numbers. 

Thus,  taking  the  numbers  in  Section  57  ; 

12  I 12,  20,  30,  54 
I 5,  9 

L,  c.  M.  =9  X 5 X 12=540. 

To  find  the  n.  c.  m.  of  4,  8,  10,  12,  16,  20,  24,  25,  3( 

Again, 

12  I 4,  10,  12,  16,  20,  24,  25,  30 

I 4,  5,  ?,  25,  ^ 

L.  c.  M.  =25  X 4 X 12  =1200. 
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Examples^  (xrvi) 
the  li.  0.  M.  of 


(1)  6,  9,  24,  40. 

(3)  12,  18,  96,  144. 

(5)  84,156,63,99. 

(7)  17,  61,  119,  210. 

(»)  44,126,198,280,330. 


(2)  8,  12,  22,  55. 

(4)  16,  30,  48,  56,  72. 

(6)  27,  33,  54,  69,  132, 

(8)  15,  26,  39,  65,  180. 

(10)  60,  338,  675,  702,  976. 


' Examination  Papers. 

i 

(1)  Find  the  least  number  which,  divided  by  13,  16  and 
gives  remainder  12  in  each  case. 

; (2)  If  A,  B and  C walk  103950  inches  together,  how  often 
ill  they  step  at  the  same  moment,  A taking  33  inches, 

1 a step,  B 27,  and  C 30  ? 

(3)  How  many  rails  will  inclose  a field  23023  feet  long  bj 
766  feet  wide,  the  fence  being  straight  and  6 rails  high, 
le  rails  of  equal  length,  and  the  longest  that  can  be  used  ? 
^4)  Two  cog-wheels  containing  210  and  330  cogs  respect- 
bly,  are  working  together.  After  how  many  revolutions  oJ 
|e  larger  wheel  will  two  cogs  which  once  touch,  touch 
'ain  ? 

j(6)  Three  numbers  between  30  and  140  have  12  for  their 
I 0.  F.,  and  2772  for  their  l.  c.  m.  Find  the  numbers. 

II. 

1(1)  Explain  how  to  find  the  (1)  h.  o.  f.,  and  (2)  the  n.  o.  m. 
a series  of  numbers  by  resolving  them  into  their  prime 
ctors. 

|(2)  A farmer  has  600  bushels  of  wheat ; what  are  the  three 
jialkst-sized  bags,  and  the  three  largest  bins,  holding  an 
j&ct  number  of  bushels,  that  will  each  measure  the  same 
jthout  a remainder  ? 

1(8)  What  is  the  smallest  sum  of  money  with  which  T can 
ly  sheep  at  #5  each,  cows  at  $22  each,  or  horses  at  $75 
>ch  ? 

(4)  Three  horses  are  running  round  a race-course  of  6280 
irds  ; the  first  horse  runs  440  yards  a minute,  the  second 
'2  yards,  and  the  third  264  yards;  find  the  time  between 
leir  once  coming  all  together,  and  their  coming  all  together 
'ain. 

(6)  Find  the  least  number  which  divided  by  675,  1050. 
4868,  will  leave  the  same  remainder  82. 


so 
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III. 

(I)  Explain  how  you  would  find  all  the  divijsors  which  a 
aumber  has.  Find  those  of  1809. 

% (2)  The  L.  c.  M.  of  2,  3,  4,  6,  6,  8,  9f  and  another  numbei 
prime  to  them  is  10440.  What  is  this  number  ? 

(S)  How  do  you  determine  whether  a number  is  prime  os 
composite  ? 

Which  of  the  following  numbers  are  prime  and  whicl: 
composite ; — 8391,  2699,  14787  and  1477  ? 

^4)  Three  men.  A,  B,  and  G start  together  from  the  sam& 
place  to  walk  round  an  island  60  miles  in  circumference 
they  walk  in  the  same  direction,  A at  the  rate  of  6 miles  per 
hour,  B at  4,  and  C at  3.  In  what  time  will  all  be  togethsi 
for  the  first  time  after  starting,  and  how  many  miles  will 
each  have  gone? 

Find  the  greatest  weight,  in  grains,  that  will  measure 
pounds  Avoirdirpois  and  pounds  Troy,  there  being  5760 
grains  in  one  pound  Troy,  and  144  lbs.  Avoirdupois  contain 
as  many  grains  as  175  lbs.  Troy. 

IV. 

y (1)  Define  Factor,  Measure,  Multiple,  and  explain  when  a 
aumber  is  Prime  and  v/hen  Composite.  In  what  digits  must 
prime  numbers  end  ? 

\ (2)  The  product  of  two  numbers  is  1270374,  and  ha,H  of 
one  of  them,  is  3129.  What  is  the  other  ? 

■^(8)-  The  fore-wheei  of  a carriage  was  31  feet  in  ciroumfer- 
y/mice,  and  the  hind  one  13  feet.  There  being  6280  feet  in 
mile,  how  many  miles  had  a carriage  gone  when  the  same 
spots  which  v/ere  on  the  ground  at  the  time  of  starting 
had  been  on  the  ground  860  times  at  the  same  instant  ? 
^(4)  A can  dig  86  post -holes  in  a day;  B can  dig  32,  and 

30  in  the  same  time.  What  is  the  smallest  number  y/hich 
will  furnish  exact  days’ labor  either  for  each  working. aloue 
or  for  all  working  together  ? 

(5)  H(>w  many  firkins  of  butter,  each  containing  56  lbs.  at 
23  cents  a pound,  must  be  given  for  14  bbls.  of  sugar,  each 
containing  276  lbs.  at  8 cents,  per  pound  ? 

V. 

(1)  Explain  the  use  of  zero  in  decimal  notation, 

(2)  Find  the  greatest  number  which  will  divnie 
ikud  16336,  leaving  as  remainders  resnectivelv  54  an  1 3'i. 


(8)  The  dig'its  in  the  tmits’  and  millions'  places  of  a num- 
ber are  2 an^  1 respectively,  what  will  be  the  digits  in  the 
lame  places  when  999999  is  taken  from  the  number  ? 

i (4)  An  avenue  3 miles  long  ia  planted  with  5 rows  of  trees. 
Phe  trees  are  placed  in  the  different  rows  at  the  distances  ot 
>,  8,  9,  10  and  12  feet  respectively.  If  the  rows  start,  from 
Ihe  same  straight  lino,  (1)  how  often  will  5 trees  be  in  aline, 
here  being  5280  feet  in  a mile  ? and  (2)  how  many  trees 
viJl  there  be  in  the  avenue  ? 

: (5)  A number  is  composed  of  the  following  factors : 2* , 

, 5® , 11  and  17 ; find  the  number. 

Xl—On  Fractions. 

1 58.  Numbers  are  the  measures  of  quantities. 

: A QuanfAiy  is  anything,  which  may  be  regarded  as 
)eing  made  up  of  parts  like  the  whole. 

Thus  a sum  of  money  is  a quantity,  because  we  may 
[■egard  it  as  made  up  of  pai-ts  hke  the  whole. 

' To  measure  any  quantity  wo  fix  upon  some  known 
mantity  of  the  same  kind  for  our  standard  or  Uxtt,  nnd 
the  Numbes,  which  exiu-esses  how  many  times  tj>i;s  Unit 
|s  contained  in  the  quantity,  is  called  the  Measuse  of 
jhe  quantity. 

To  put  this  in  a more  practical  shape,  we  give  the 
[ollowing  illustration  : Y/e  measure  large  sums  of  money 
)v  the  Unit  which  we  call  a Pound y and  wdieu  we  say 
,hat  a man’s  income  is-/w  hundred  a yeavy  we  mean, 
that  he  receives  yearly  a sum  of  money,  which  contains 
he  unity  five  hundred  times,  and  we  call  the  Number 
Tive  Hundred  the  measure  of  his  income. 

69,=  Now  we  can  conceive  that  a unit  of  measurement 
nay  be  di-'hded  into  a nmnber  of  parts  oi  equal  magnitude. 

For  instance,  if  we  take  a Pound  as  the  Unity  by 
yliich  we  measm*e  sums  of  money,  we  suppose  tliis  unit 
[.0  be  divided  into  twenty  equal  paits,  and  we  call  each 
i)f  these  parts  one-tmntieth  of  a Pound ; two  such  parts 
»iJl  be  two-twentieths,  three  will  be  three-twentieths  of  a 
?ound.  Such  parts  are  called  Fractions  of  a Pound,  or 
bther  Unit,  and  we  give  the  following  definition : 
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Def.  We  form  a Fraction  by  dividing  a unit  ii 
some  number  of  equal  parts  and  by  taking  one  or  m( 
of  those  pai'ts. 

The  number  of  equal  parts,  into  which  the  Unit 
divided,  is  called  the  Denominatok  of  the  fraction,  a 
the  number  expressing  how  many  of  these  parts  a 
taken  to  form  the  fraction  is  called  the  Numbbatob 
tlie  fraction. 

These  operations  are  denoted  by  the  following  symbol 
we  represent  a fraction  by  writing  the  numerator  abo 
the  denominator,  and  separating  them  by  a horizoni 
line. 


Thus  5 represents  the  fraction,  of  which  the  num 
rator  is  3 and  the  denominator  4. 

Such  Symbols  are  called  Fraction- Symbols,  or,  fi 
brevity,  Fractions. 


60.  The  symbol  ^ is  read  one-half. 

The  symbol  ^ is  read  one-third. 
The  symbol  f is  read  three-fourths. 
The  symbol  f is  read  six-sevenths, 
and  so  on. 


61.  The  Numerator  and  Denominator  of  a FractioB 
are  called  the  Terms  of  the  fraction. 


A Propeb,  fraction  is  one  in  which  the  Numerator 
less  than  the  Denominator,  as  f . 

An  Improper  fraction  is  one  in  which  the  Numerate 
is  greater  than  the  Denominator,  as  |. 


In  our  explanation  of  the  fundamental  operatioi 
perfoi-med  v»dth  fractions  we  shall  make  use,  as  far  as 
possible,  of  proper  fractions  only. 


62.  To  show  that 

Suppose  a Unit  to  be  divided  into  8 equal  parts. 

Then  | will  represent  2 of  these  parts (1), 

Next,  let  each  of  the  3 parts  be  subdivided  into 
equal  parts. 


[ flius  the  IJnit  has  been  divided  into  12  equal  parts,  and 
\f  will  represent  8 of  these  subdivisions (2). 

j Now  1 of  the  parts  in  (1)  is  equal  to  4 of  the  subdi- 
Isions  in  (2). 

I 2 parts  are  equal  to  8 subdivisions, 

jid  f ==i^. 

We  draw  from  this  proof  two  inferences  ; 

' I.  If  the  numerator  and  denominator  of  a fraction 
i multiplied  by  the  same  number,  the  value  of  the  frao- 
bn  is  not  altered. 

Thus  |=>|,  and 

ill.  If  the  numerator  and  denominator  of  a fraction  be 
mded  by  the  same  number,  the  value  of  the  fraction  is 
>t  altered. 

^hus  14 7 oTid  90  _ 9 

srrr— nr*  tw  ~ nr* 

63.  To  make  the  important  theorem  established  in 
ildcle  62  more  clear,  we  shall  give  a practical  proof 
^t  taking  a straight  line  as  the  unit  of 

^gth. 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

A E D F B 0 
ijet  the  line  A C be  divided  into  6 equal  parts, 
then,  if  B be  the  point  of  division  nearest  to  C, 

! AB  is  ^ of  AG ..  ..  (1). 

jfext,  let  each  of  the  parts  be  subdivided  into  4 equal 
its. 

Ilien  AG  contains  20  of  these  subdivisions, 

AB  contains  16  of  these  subdivisions  ; 

.*.  AB  is  of  ylC ..  ..  ((2). 

omparing  .(l)  and  (2),  we  conclude  that 

' 4 — 18 

I Z—Tff’ 

(L.  A fraction  is  in  its  Lowest  Terms  when  the  nume- 
h and  denominator  have  no  common  factor  except 
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Thus  f,  f,  represent  fractions  in  their  lowe 
terms. 

To  reduce  a fraction  to  its  lowest  terms  we  have  t] 
following  Kiile : 

Divide  the  Numerator  and  Denominator  by  their  h.  c. 

T-hus,  if  w'0  have  to  reduce  to  its  lowest  terms,  ■ 
linow  t'lat  9 is  the  H.  c.  f.  of  18  and  81,  and  dividing  1 
numerator  and  denominator  by  9,  we  have  the  resulti 
fraction-!. 

Again,  to  reduce  to  its  lowest  terms,  we  find  25  to 
the^H.  0.  F.  of  25  and  500,  and  therefore  will  be 
reduced  fraction. 

When  we.  see,' by  inspection,  or  by  an  application 
the  tests'df  divisibility  given  in  Art.  38,  that  a factor 
common  to  both  Numerator  and  Denominator,  we  n 
divide  both  by  this  factor  and  reduce  the  fraction 
lower  terms,  without  going  through  the  process  of  fii 
ing  the  h.  c.  f. 

Thus,  to  reduce  the  traction  AsVon  v'o  see  that  both  tei 
are  divisible  by  10,  and 


Now  27  and  936  are  Doth  divisible  by  9 (Art.  38), 
and  9Vg-=tut- 
Examples,  (xxvii). 

Reduce  to  their  lowest  terms  the  lollowing  fractio 

(1)  (2)  -iio-  (3)  AiA.  • (4)  i 

(5)  (6)  dtf!.  (7)  mi  (8) 

(9)  -iWA-.  (10)  mi 

05.  Two  fractions  may  be  replaced  by  two  eqi 
lent  fractions  with  a Common  Denominator  by| 
folio wmg  nile  : 

Find  the  n.  c.  m.  of  the  denominators  of  the  given ^ 
Hons. 

Divide  the  n.  c.  m.  by  the  dejiominator  of  each  fractiX 
Multiply  the  first  Numerator  by  the  first  Quotient. 
Multiply  the  second  Numerator  by  the  second  Quotii 
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'he  tu'o  Proaucts  will  be  the  Numerators  of  the  equiva- 
fractions,  u'hose  common  denominator  is  the  l.  c.  m.  of 
oiginal  denominators. 

he  same  rule  holds  for  three,  four,  or  more  fractions. 
X.  (1).  Eeduce  to  equivalent  fractions  with  the 
3st  common  denominator  f and 

Denominators  8,  7, 

L.  c.  M.  56. 

Quotients  7,  8. 

New  numerators  21,  32. 

Equivalent  fractions  f ff. 

X.  (2).  Eeduce  to  equivalent  fractions  with  the 
jst  common  denominator 


j Denominators  3,  9,  72. 

* L.  C.  M.  72. 

' Quotients  24,  8,  1. 

I New  Numerators  48,  32,  13<, 

' Equivalent  fractions  ff  -ff. 
j Examples,  (xxviii). 

^duce  to  equivalent  fractions  with  the  lowest  com- 
^ denominator. 

(1)  i r (2)  J A *.  (3)  i f -A- 

(4)  -iV  U U (5)  4-  U VA-- 

(6)  S'  S'  B ■ (P  "do  N Vo'  '"Vo'' 

h To  compare  the  values  of  two  or  more  fractions, 
onvert  them  into  equivalent  fractions  with  a coin- 
I denominator  : then  the  comparison  of  the  values  of 
joriginal  fractions  can  be  made  by  comparing  the 
erators  of  the  new  fractions.  ■ 

pr  example,  to  compare  the  value  of  | | and 
equivalent  fractions  are  ff  |f  ff. 
le  descending  order  of  value  of  the  numerators  is  63/60, 

! ' the  descending  order  of  value  of  the  given  fractions  is 
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67  We  may  also  compare  fractions  by  reducing  theji^ 
to  fractions  with  a common  Numerator,  and  assigninj 
the  greatest  value  to  that  one  of  the  resulting  fraction 
which  has  the  least  denominator. 

Thus  to  compare  the  values  of 

I §1  and  ft. 

The  equivalent  fractions  are 

81  81  €ty\(\ 

¥5'» 

. . the  descending  order  of  the  given  ft-actions  is 

II  U I- 

Examples,  (xxix). 

Compare  the  values  of 

(1)  ^ I A-  (2)  t I 

(^)  A if  il’  (4)  2%  A rh 

(5)  A A Ih  (6)  A A 

ADDITIOX  OF  FRACTIONS. 

68.  The  rule  for  adding  two  or  more  fractions  t( 
gether  is  this ; 

Reduce  the  Fractions  to  equivalent  fractions  having  t'l 
Lowes  Common  Denominator . 

Then  add  the  numerators  of  the  equivalent  fractions  m 
flace  the  result  as  the  Numerator  of  a fraction,  who 
Denoniinator  is  the  common  denominator  of  the  equivale 
fractions. 

The  fraction  will  be  equal  to  the  sum  of  the  origin 
fractions. 

For  example,  to  find  the  sum  of  ^ and 

1 ^ 4 o V)  d 1 3 

g - yg  ana -5: 

1 I 1 _ 4 I 3 _ 1 
“ • ^ "T  4 - ^ T 2 — rSF* 

Examples,  (xxx). 

Find  the  sum  of  the  following  fractions : 

(1)  j-  and  f.'  (2)  | and 

I A A’  I A A' 
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(^),  TB  /g  fl  TS-S 

(6)  ^ i ^ 

‘J)  TT  2 7 5S 

I {B}  ^ i j ^andT\. 

(^)  I To  jIu  2”sill* 

! SUBTRACTION  OF  FRACTIONS. 

I §9.  I’ule  for  subtracting  a fraction  from  a greacer 
^tion  is  this : 

Reduce  the  fractions  to  equivalent  fractions  haring  the 
, %'est  Common  Denominator.  Then  subtract  the  numcr- 
\t^r  of  the  smaller  of  the  equivalent  fractions  from  the 
vmerator  of  the  greater,  %nd  place  the  result  as  the  Nu- 
merator of  a fraction,  whose  denominator  is  the  coinmon 
^nominator  of  the  equivalent  fractions.  This  fraction 
ill  he.  equal  to  the  difference  of  the  original  fractions- 

For  example,  to  find  the  difference  between  | and  f. 

2 _ 1 4 6—15 

TI  — 2 T 7 - 2 I ’ 

I ' , . .5  ! 5 _ 1 4 — 1 

1 ••  7 3 - 2T  21  ~2r* 

I Examples,  (xxxi). 


Find  the  difference  of  the  following  fractions  : 


(1) 

4 

3 

and 

(2) 

7 

and 

1 5 

T^’ 

(3) 

1 1 

T2 

and  If. 

(4) 

1 3 
5T 

and 

2 3 5 

3 57’ 

(5) 

1 7 
G 3 

and  ffg. 

(6) 

9 

73  8 

and 

4 3 
2 0 0' 

(7) 

1 4G 

2 7 3 

and  Iff. 

(8) 

1 9 9 

2 0 0 

and 

3 .5  9 

(9) 

3 4 7 
T2¥2 

ancl  fifs- 

M UL  T1  PLICA  T1 0 N 0 F FRA  CTIONS. 


! 70.  A fraction  is  multiplied  by  a whole  number  by 
lultiplying  the  numerator  by  that  number  and  leaving 
le  denominator  unchanged. 

|.  Thus  multiplied  by  3 becomes  4. 

jn'or  eacn  01  the  symbols  f and  ^ implies  that  a unit 
IS  been  divided  into  7 equal  parts,  and  tnree  times  as 
any  of  those  parts*, care  taken  to  form  the  fraction  rep- 
Isented  by  the  latter  as  are  taken  to  form  the  fraction 
ipresented  by  the  former.  ' 


KULTIPLIOATION  OV  FBAOTIOMB. 


71.  To  prove  that  f of  f = 

f of  f = I of  H Art.  6ft 

Now  suppose  a unit  to  be  divided  into  15  equal  parts 

Then  | of  of  12  of  such  parts 

« of  12  of  such  parts  Art.  6i 

w8  of  such  parts.  Art.  62 

But  of  such  parts ; Ait.  62 

Hence  we  derive  the  Rule  for  what  is  called  Multipu 
CATION  OF  Fractions. 

We  extend  the  meaning  of  the  sign  x , and  defin 
f X I {which  according  to  our  definition  in  Art.  21  wouli 
have  no  meaning)  to  mean  | of  and  we  conclud 
that  I X I = which  in  words  gives  us  this  rule  : 

“ Take  the  product  of  the  rmmeratore  to  form  the  Num 
rator  of  the  resulting  froMion^  and  the  product  of  the  ck 
nominators  to  foim  the  Denominator.'' 

The  same  rule  holds  good  for  the  multiplication  ( 
three  or  more  fractions 

Before  effecting  the  Multiplication,  common  facto; 
should  be  removed  from  the  Numerator  and  Denomini 
tor.  It  will  be  well  for  the  learner  to  be  familiar  wil 
the  principles  laid  down  in  Art.  88. 


For  example,  to  find  the  value  of  of  |x  of 
proceed  thus : 

35  XT  ^14X35X17 
25x61x49 
_ 2x7x5x7x17 
6x5x3x17x7x7 


i|of|i  Of 


and  removing  common  factors  from  numerate?:  % 
dfiiomiuatur,  * 


6x3 
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i Exa, moles  (xxxii). 

peduce  to  their  simplest  form 
:i)|of|.  (2)  |X-fXfy. 

,(3)  (^) 

f^)  X f i X if f*  (^)  Ttf  r X if  X 1^. 

(7)  A of  ii  of  II  of  |i.  (8)  Ilf  of  III  of 

.^)  if  ¥3  of  AW  of  T¥¥¥* 


Divisioy  OF  FRACTIONS. 

12.  A fraction  is  divided  by  a whole  number  by 
[Itiplying  the  denominator  by  that  number  and  leav- 
^ the  numerator  unchanged. 

J'hus  I divided  by  3 becomes  A 

For  I implies  that  a unit  has  been  divided  into  7 

^al  parts, 

implies  that  a unit  has  been  divided  into  21  equal 
L’ts,  and  hence  each  part  in  the  former  is  three  times 
igreat  as  each  part  in  the  latter,  and  since  the  same 
mber  of  parts  is  taken  in  both  cases,  the  latter  fraction 
one-third  of  the  former. 


5^3.  To  show  = 

The  quotient  resulting  from  the  division  of  f by  f is 
ill  a number,  that  when  it  is  multiplied  by  the  divi- 
I the  product  must  be  equal  to  the  dividend  |, 
It  is, 

-g-  of  the  Quotient  = f, 

I of  f of  the  Quotient  = I of  f , 
fl  of  the  Quotient  = I of  f, 

.•.  the  Quotient=^  off, 
that  is,  f i of  f. 

I or,  f ^ |=f  X f. 

lence  we  obtain  the  following  rule  for  what  is  called 

'nsioN  OF  Fractions. 

Invert  the  divisor,  and  proceed  as  in  Midtijdication. 

I Thnq  1 1 fi  _ T 0 V 3 .5  _ 1 5 

Anus  -^5  - J-g-X  ^ g---2S* 
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Examples.  (*xxmj 


Divide 

(1) 

(3) 

(5) 

(7) 

(9) 


H by 


3 8 Tvtt 
“JT5* 


(2) 

(4) 

(6) 

(8) 


ttVt  ir 

TsV  by 


74.  Having  now  esiablislied  the  elementary  rules  fo: 
operations  performed  with  fractions,  we  proceed 
notice  some  other  points  belonging  to  this  branch  o 
Arithmetic. 


75.  A whole  number,  or  integer,  can  be  written  as  f 
fraction,  by  putting  1 beneath  the  number  as  a denomi 
nator : thus  5 may  be  written  as  a fraction,  thus  f . 

Also,  since  f = and  so  on,  it  is  elea 

that  we  can  represent  a whole  number  by  a fraction 
whose  denominator  is  any  whole  number  we  please  h 
select. 


76.  A Mixed  Number  is  a number  made  up  of  ail 
integer  and  a fraction,  as  . This  may  be  read  thus 
four  and  tioosevenths,  and  must  be  regarded  as  the  mti 
of  4 and  I-. 

A mixed  number  can  be  brought  into  the  form  of  ai 
improper  fraction,  by  multiplying  the  integer  by  th 
denominator  of  the  fraction,  adding  to  the  product  thi 
numerator  of  the  fraction,  and  making  the  sum  th( 
numerator  of  a fraction,  of  which  the  denominator  ii 
the  denominator  of  the  original  fraction. 

^ Thus  4f  = 3j0 

For  4f  = 4-f  f = Y -j-4  = Y- 
Conversely,  an  improper  fraction  can  be  reduced  to  \ 
mixed  number,  by  dividing  the  numerator  by  the  de 
nominator,  setting  down  the  quotient  as  the  integra 
part,  and  making  the  remainder  the  numerator  of  th< 
fractional  part  of  the  mixed  number,  the  denominate] 
being  the  denominator  of  the  original  fraction. 

Thus  V = 3# 
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For  9^  _^i±i:=  + = 

Bxampleg.  fxxsivj 
Convert  into  improper  fractions 
(1)  7|  (2)  23^  (3)  216TS  (4)  ITS^^ 

id  into  mixed  nnmbers 

(«)  w (8)  ua  m 


77.  The  rules  for  the  Addition,  Subtraction,  Multi- 
ication,  and  Division  of  Fractions  are  applicable  to 
rnproper  Fractions. 


Thus  + = — 14  = 


y.  a 1 13X27  13X9X3  9 2 1 

'^'2  6 9 X26  9X  13X  2 T V 


,91  117 

TTV 


X 


3 3 
VT 


9X13X1  tX3 
llXlOX"XlS 


9X3  7 7 

1 0 X T Vir* 


178.  In  the  application  of  the  rules  to  Mixed  Numbers, 
e may  in  all  cases  change  the  Mixed  Numbers  into 
hproper  Fractions,  and  proceed  as  in  the  foregoing 
Isamples.  In  Division  we  mv^t  proceed  thus. 


iFor  example, 

-M2A  = V - W = V Xt¥j  = 

16^121=  V V = .V  =1  = 1^. 

In  Multiphcation  it  is  usually  the  best  course:  thuf« 

I 7|  X 54.  = 9^3  X V = - ^ 42f 

In  Addition  it  is  often  advantageous  to  proceed  thus  i 
: 4|  + 34  = 4 + |-h34-4 

= 4 3 -I- ^ 4- f 

i + 

I =-7  + Vj 

I 
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and,  similarly,  wnen  three  or  more  nnmoers  are  to  b6 
added,  we  may  separate  the  fractions  from  the  integers, 
and  make  a distinct  operation  for  each  class. 

In  Subtraction  we  can  employ  the  same  method,  but 
a little  care  is  necessary.  Suppose  we  have  to  take 
8^  from  4| 

Eeducing  the  fractional  parts  of  the  numbers  to  equi- 
valent fractions  with  a common  denominator,  we  have 
8^1  and  4^ 

We  can  now  take  the  integral  part  of  the  first  num- 
ber from  the  integral  part  of  the  second,  and  the  frac- 
tional part  of  the  first  from  the  fractional  part  of  the 
second,  and  we  have 

But  suppose  we  have  to  take  from  lOf 

Since  f = f f and  f = ^ 

f-  is  greater  than  f 

and  we  cannot  take  away  the  fractional  part  of  3||  from  tht 
fractional  part  of  10^. 

We  escape  from  the  difi&culty  by  the  device  of  adding  unit\ 
to  each  expression,  to  3ff  in  the  form  of  1,  and  to  10^  i 
the  form  of 

Thus  10^-3|f  = = 6||. 

Take  another  illustration  of  a practical  nature. 

From  take  away  3fd. 

We  add  four  farthings,  t.e.,  | of  a penny,  to  the  foi 
mer  sum,  and  1 penny  to  the  latter,  and  reason  thus : 
5id.  - 3|d.  = 5|d.  - 4fd.  = Ifd.  = 

Examples-  (xxxv 

Simplify  the  following  fractions  : 

(1)  4|-^3^  ,2)  (8)  104|-f-68i^ 

(4)  6|x9|  {o)  14x3^  (6)  9t-\x19| 

(7)  2i-f3J  (8)  6^+6^-1-It^ 

(9)  16|  + 4|-fl7H  (l«) 

(11)  14|-^5«  d't)  6^-6* 
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The  following  examples  should  be  carefully  noticed. 

I.  From  17  take  4-J^^ 

17-4#i=16  + 1 — 4-/r  = 16  — 4 + 1 — -A. 

= 12  + •J-?-=12i-?-. 

II.  From  317  take  4^9, 

317  — tV  = 316  + 1 — -A  = 316  + H = 316|i. 

III.  Multiply  AVu  397. 

Since  = 1 — ToVo 


397  X 


, = 397  — AVo  = 396  + 1 — AVo 


= 396  + AVo  = 396AVV- 

79.  A Compound  Fraction  is  defined  to  be  the  frae 
|m  of  a fraction. 

, Thus  I of  and  f of  2 J of  are  compound  fractions 

They  are  reduced  to  simple  fractions  by  the  process 
Multiplication. 

Thus  I of  21  of  5f  = I X I X V = ! X 4.X-7  = f vl  = SttI* 

80.  A Complex  Fraction  is  one,  of  which  the  Nume- 
tor  of  Denominator  is  itself  a fraction  or  mixed 
imber. 


Thus  -j 


4f 


are  complex  fractions. 


They  are  reduced  to  simple  fractions  by  the  process 
'Division. 


Thus 

and 


2 


= 2 --  I = h X I = Y-  =-  3f . 
Examples,  (xxxvi). 

Simplify  the  following  fractions  : 

(1)  I of  5^  of  7h  (2)  4f  of  Hi  of  13. 

(3)  Sof2|of2f  of90.  (4)  A (5)-^ 


14 

-3l 


30| 

If 


¥ 

164 


(8) 
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The  Highest  Common  Factor  and  the  Least  Common 
Mult.ple  of  Fractions. 

81.  The  H.C.F.  or  L.C.M.  of  fractions  can  be  readily 
found  by  considering  that  the  denominator  is  simply  the 
name  of  so  many  units  represented  by  the  numerator. 
No  difficulty  is  ever  experienced  in  finding  the  H.  C.  F. 
or  L.  C.  M.  of  $12  or  $16,  or  of  12  apples  and  16 
apifies.  In  fractions  the  name  is  written  under  the 
number  representing  the  collection  of  units  of  that 
name. 

Thus  to  find  the  H.  C.  F.  of  -If  and  proceed  as  in 
whole  numbers  ; find  the  H.  C.  F.  of  12  and  16,  which 
is  4,  and  call  it  by  its  name,  which  in  this  case  is  thirty- 
sixths.  Hence  the  H.  C.  F.  is 

. Similarly  to  find  the  L.  C.  M.  of  ff  and  ff,  find  th( 
L C.  M.  of  12  and  16,  which  is  48,  and  call  it  by  it« 
proper  name.  Hence  the  L.  C.  M.  is  Hence  tc 
find  the  H.  C.  F.  of  fractions  we  have  the  following 
rule  : 

Change  them  to  others  having  the  same  name  or  denomi 
'inator,  o,nd  find  the  H.  C.  F.  of  their  numerators.  Thi 
placed  over  the  common  denominator  will  be  the  H.  C.  F.  q 
the  fractions. 

, To  find  the  L.  C.  M.  of  fractions  : Change  them  t 
other's  having  a common  denominator,  and  find  the  L.  C.  M 
of  the  numerators.  This  placed  over  the  common  denomina 
tor  will  he  the  L.  G.  M.  of  the  fractions. 

The  following  is  somewhat  shorter  ; Find  the  L.  C.  M 
of  the  numerators,  and  under  this  place  the  H.  C.  Fc  of  th 
denominators  of  the  fractions.  The  resulting  fraction  wi 
be  the  L.  C.  M.  required. 

Examples  (xxxvii). 

Find  the  h.  c.  f.  of  the  following  fractions  : 

(1)  T I-  (^)  •g'l 

(8)  i 4f  and  6f. 

(4)  I f 11  and  6^. 
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Find  the  i.,  c.  m.  of  tiie  following  fractions : 

(6)  I and  I (6)  2^  and 

(7)  4i  5f  and 

(8)  J of  2f  of  and  | of  — of  2| 

aV  THE  USE  OF  BRACKETS. 

;82.  When  an  expression  is  inclosed  in  a bracket  (), 
jis  intended  to  show  that  the  whole  of  the  expression 
affected  by  some  symbol,  which  precedes  or  follows 
e bracket.  * 

Irhus  24  X (3i  -h  7^)  means,  that  24  times  the  sum  of  the 
rmbers  3^  and  7^  is  to  be  taken,  which  we  may  effect  by 
Ipabining  8^  and  by  addition,  and  multiplying  the  result 
I 24. 

j^gain,  2^  -i-(4f  — 2^)  signifies,  that  2|-  is  to  be  divided  by 
j difference  between  4|  and  24  ; and  therefore  the  result 
II  be 

25  2^  or  Y I 't  X I or  If 

And,  generally,  we  may  say,  that  when  numbers  are 
duded  in  a bracket,  the  expression,  within  the 
ficket,  must  be  brought  into  the  simplest  form,  before 
fnbining  it  with  expressions,  not  in  the  bracket. 

33.  The  methods  of  denoting  a bracket  are  various; 
l;is,  the  marks  [ ] and  { } are  often  employed, 

ackets  are  made  to  inclose  one  another,  as  in  the  ex- 
^ssion 

I 8+[2+3-4-{4+5^-(2+J)(] 

[n  removing  such  brackets  it  is  best  to  commence 
jib  the  inner luosti  and  to  remove  the  brackets  one  by 
B,  thus 

8-i-[2+8-i-l4+S-4-(2+i)}] 

I =8-i-l2+8H-j4+5^i}] 

=84-[2+8.i-(4+yp 

j =8-i-[2+34-V] 
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We  have  worked  out  this  example  at  length  becaua 
it  will  teach  the  learner  how  to  simplify  with  neatness 
a peculiar  class  of  fractions  called  Continued  Fractions 
which  appear  in  a form  like  the  following : 

1 


4 + 


1 — 


This  fraction,  by  the  aid  of  brackets,  may  be  repre 
sented  thus, 

l^[4  + l-f-{l-l^-(2-,y}]. 
and  then  we  can  simplify  it  by  the  gradual  removal  o; 
the  brackets,  the  final  result  being 

84.  There  is  another  method  of  simplifying  Comple: 
and  Continued  Fractions,  which  we  may  explain  by  th 
following  examples : 

Ex.  (1)  To  simplify 

Multiply  all  the  terms  of  the  fraction  by  7,  and  it  becomes 

35  35 


14  + 3 

Ex.  (2)  To  simplify 


or 


6+tV 

Multiply  the  terms  by  30,  and  we  get 


Ex.  (3)  To  simplify 

Multiply  all  the  terms  by  42,  and  we  get 
28  — 18 


3o  — 15 


or  k-g-  or 


Ex.  (4)  To  simplify 


3 + 


195 


3 + 


19£ 


28 


223’ 


9 + ?- 
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L.  ^o;  To  simplify 


1 + 


1 + 


1+2 


1 + 


1 + 


1 

m 


1 + 


i+i 


1 + ^- 

Examples  (xsxviii). 


(1; 


5 + i 


(2) 


(1;  rr^ 


fractions ; 
7 

(3) 

19- A 

i — A 

(6) 

- h 

7T-K 

iT  + 1 

(7) 


(9) 


5 + 


(8j 


3 


9 + I 
5 


2 + 


2 - 


(10) 


8 + ^ 
1 


4 — 


1 + 


-if. 


j 85.  If  two  brackets  stand  side  by  side,  rvith  no  sign 
\etiveen  them,  as  (|  + |)  (|— |)  it  is  implied  that  the 
I3iiteuts  of  one  bracket  are  to  be  multiplied  by  the  con- 
euts  of  the  other. 


j The  following  examples  are  selected  as  containing 
jeculiar  forms  of  symbolic  representation,  which  should 
'6  carefully  noticed. 

I (1)  I + $ of  i 

I Tile  first  step  here  is  to  take  the  product  of  $ and  J,  so 
j that  the  expression  becomes  * + — t"c  5 tlien  add 

tlie  fimt  two  fi-actions  together,  and  take  j%  fi'om  the 

I BUill. 
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(2)  1 + 7 of  (I  T®o).  “ 

First  take  the  difference  of  | and  multiply  the  result' 

hj’’  ?,  and  add  the  product  to 

(3)  1X1-+?. 

Fu'st  simplify  | X j,  the  result  being  s. 

Then  divide  by  ?,  the  resiilt  being  X « or 

(4)  I+-IX?. 

First  simplify  i +-  i,  the  result  being  1 XI,  or 
Then  multiply  | bj^  ?.  tlie  result  being  ?. 

Examples,  (xxxix). 

Simplify  the  following  expressions  : 

(1)  3|-(2’+l|)  (2)  (4A  + 2D-+35I 


1 


(3) 


(5) 


1+ 

7 + 1 


(4) 


1 + 


1 + 1 


3 


(6)  l + l 


7+1 
|of|  + ?-^-| 
(|-A)(2-^+31) 


(7) 

(3) 


(3)'  (t1  I) 7/j  — 1 5 

(^3)  (r^  ~ +TXB 

(3j  — 2:j ) +- 1 ot 
2|-+(^+^) 


(F2) 


83.  We  shall  conclude  this  Chapter  with  a sat  of 
Miscellaneous  Examples  on  Fractions. 

Examples,  (xl). 

(1)  Add  together 


1 7 '■•5  s :3:  16 
53  13  '4?  5 3 5 8 


(2)  Add 

I of  I to  I of  2^ 
and  multiply  the  result  by 

(I  of  |)-(f+|) 

(3)  Subtract 

I of  I from  of  I 
and  divide  the  result  by 
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4)  Simplify  the  fractions  | ||  VsV?  their 

iduct. 

5)  Divide  the  product  of  3|  and  3f  by  the  produ 
If  and  Iff. 

6)  Multiply  together  the  fractions  of  4 1 2|  and  add 
result  to  4|4- 3^. 

7)  Multiply  the  difference  between  ||  and  |g|  by 
sum  of  lyV  and  1|  ; and  multiply  the  result  by  the 

hrence  between  10 j and  5f. 

8)  Simplify 


. 201 

! ^ + 

|9)  Simplify 

(3|  + 5i-A)  (U-8i)  ' 

fded  by 
10)  Simplify 


11)  Simplify 

’ (u+n-A)  (2(-t) 

ded  by 

1 ('^  ~ TT  “ i ~ T 6 “ 3 5 ) 

.2)  Simplify 


3)  Simplify 


1 


and  -- 

1 


X 


5 1 „ 

2 - ^ 


0 
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and  (I  of 


(14)  Simplify 

iQf  - If 

7^  -f-  84*0 

(15)  Simplify 

8j-7»+5|-Aj 

9-j%-8^|+7J--0f  ™“L-3Xt5ot!T 
(IQ)  Simplify 

1 1 


5- 


5-^ 


6 + 


X A of  7 and 


6- 


+ 10| 


3 


8-i 
(17)  Simplify 

8|-7|  + 5f-4i 


4- 


X 


TT 


4-i 
of  365. 


13-llT-«o  + l^^-y^-J 

(18)  Simplify 

^X  5l|-x6A+6Hxlff^2^+lH 

X 1|§  ^ 5^1  + 3|-i-x  6^f -^7§| 

(19)  Simplify 

^ of  6if  of24H-4||x3|f-  33| 


xl  21 


f-  St  V 4 8 

m X 5i|  - 4-M-  - X 5U  - Idf  i 


(20)  Simplify 


19 


7x 


' X /7W4  “^  ( — li) 


3-1^ 


(21)  Simplify 


? + 4 + | 
(22)  Simplify 
7 5 


13 


-i 

7 


19- 


i-; 


X 
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(^3)  Simplify 

I 2 3 1 1 

I S_4'i"4_5  A_2~1i_19 

I 3 1^1  2 

! 2-i-3.-| 

Examination  Pamr“ 

I 

(^1)  Explain  liow  to  reduce  a mixed  number  to  an  im- 
poper  fraction  and  show  the  reason  for  each  step. 

(2)  Bought  18|  yards  of  silk  at  a yard,  and  27^  lbs.  of 
ifieese  at  $-/o  per  lb. ; how  much  money  did  I spend  ? 

(3)  How  many  times  does  the  sum  of  12|  and  8|  contain 
ieir  difference  ? 

!(4)  B who  owns  of  a ship,  sells  f of  his  share  for  $3600; 
hat  is  tlie  ship  worth  ? 

(5)  There  are  two  numbers  whose  sum  is  4^  and  whose 
[fference  is  2f  ; find  the  numbers. 

i ' 

(1)  What  is  meant  by  expressing  one  number  as  the  frac- 
bn  of  another  ? Explain  how  to  express  3^  as  the  fraction 

\H- 

(2)  How  may  the  relative  magnitude  of  two  or  more  frac- 
pns  be  compared  ? Arrange  the  fractions  1^5 , 3^5  If,  If,  in 
i6  order  of  magnitude. 

(3)  Add  togetlier  -E~,  and  and  find  what  is  tlie 
1st  fraction  with  denominator  1000,  which  must  be  added 

order  that  the  sum  may  be  greafer  tlian  unity. 

(4)  Show  that  the  value  of  lies  between  f and  f. 

(5)  A ship  and  her  cargo  are  valued  at  $60,000,  and  | of 
e value  of  the  ship  is  equal  to  f of  the  value  of  the  cargo  1 
id  the  value  of  each. 

; III. 

i(l)  Define  Numerator  and  Denominator,  and  explain  wh} 
|ey  are  appropriately  applied  to  the  terms  of  a fraction. 
i(2)  If  f of  I of  24-  bbls.  of  flour  is  worth  $7|,  what  is  tlu 
|lue  of  2i^i-  bbls. 

.(3)  If  any  number  of  fractions  be  equal,  then  any  of  therA 
I equal  to  the  fraction  whose  numerator  is  equal  to  the  sum 

1 ■ 
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of  all  tlie  numerators,  and  wliose  denominatoi  is  equal  to  tli 
sum  of  all  the  denominators.  Exemplify  this  in  the  case  o; 
six  equal  fractions. 

(4)  Add  together  and  I,  and  subtract  the  siina 

from  2 ; multqdy  the  difference  by  of  to  of  88,  and  find 
what  fraction  the  product  is  of  999. 

(5)  A’s  age  is  ^^2  of  B’s,  and  B’s  is  j-  of  C’s,  and  C 12  years 
ago  was  72 ; what  are  their  respective  ages  ? 

IVo 


(1)  Before  adding  fractions  together,  why  is  it  necessary 
to  change  them  to  others  having  the  same  denominator  ? f 

(2)  What  number  must  be  taken  from  ITj  so  that  it  maj 

contain  3 f an  exact  number  of  times  ? ' 

(3)  There  is  a number  which  divided  by  81-7-,  and  th'( 

21  1 

quotient  increased  by  2|  and  the  sum  multiplied  by  am 

the  result  diminished  by  1 of  ^ of  14 1 gives  2|.  Find  th*( 
number. 

(4)  A bought  a horse  and  carriage  for  $225,  and  paid  foi 

21  . 

the  harness  ~ of  what  he  paid  for  the  horse.  The  carriage 

cost  I of  the  value  of  the  horse.  What  was  the  price  0 
each  ? 

(6)  Divide  $8888  among  A,  B,  and  C,  so  that  A may  re 
ceive  $88  less  than  3 times  B’s  share  and  C $176  more  thai 
one  half  of  A and  B’s  shares. 


V. 

(1)  Explain  each  step  in  the  process  of  reducing  a complex 
fraction  to  a simple  one. 

(2)  Simplify  31x31x31  — 1 divided  by31x31  — 1. 

(3)  What  is  the  smallest  sum  of  money  with  which  A cai 
purchase  sheep  at  $41  each,  calves  at  $5~1  each,  or  pigs  a 
$21  each;  and  how  many  of  each  can  be  bought  with  tliii 
sum  ? 

(4)  John  spent  $80  less  than  f of  his  money  at  one  time 
and  at  another  $40  more  than  of  the  remainder  and  nov 
has  $40  left.  How  much  had  he  at  first  ? 


2|- 


(5)  One  fourth  of  -ij-  of  the  length  of  a pole  is  in  the  miul 

two-thirds  of  the  remainder  is  in  the  water  and  there  are  5^ 
feet  in  the  air ; what  is  the  length  of  the  pole  ? 
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VI. 

j (1)  Sliow  that  I f ==  3 X f 
(2)  Find  tlire-e  fractions  wliosn  numerators  shall  be  3,  5, 
respectively,  and  their  sum  equal  to  unity. 

I (3)  From  the  sum  of  3^  and  4|  subtract  Gf-,  multiply  the 
difference  by  2g,  and  divide  the  product  by  4f.- 

(4)  A sold  a watch  for  ^ more  than  it  cost  him  to  B,  who 
old  it  to  C for  $3G,  Avhich  was  less  than  it  cost  him. 
Vliat  did  the  watch  cost  A ? 

(5)  There  are  three  rooms  21|,  18|,  and  XT}  feet  long 
espectively.  Find  the  longest  plain  ruler  with  which  the 
hree  rooms  can  be  measured. 

[*  VII. 

(1)  Give  a definition  of  multiplication  that  will  apply  to 
’actions. 

(2)  A person  dies  worth  140000,  and  leaves  of  his 
roperty  to  his  wife,  ^ to  his  son,  and  the  rest  to  his  daiigh- 
gr.  The  wife  at  her  death  leaves  | of  her  legacy  to  the 
pn  and  the  rest  to  the  daugliter ; but  the  son  adds  his  for- 
!|me  to  his  sister’s  and  gives  her  ^ of  the  whole.  How 
ipuch  will  the  sister  gain  by  this?  and  what  fraction  will 
ier  gain  be  of  the  whole  ? 

(3)  One  half  of  a population  can  read;  Hof  the  remain- 
er  can  read  and  write  ; of  the  remainder  can  read,  write 
pd  cipher,  while  the  rest,  243G00,  can  neither  read,  write 
br  cipher ; what  is  the  population. 

, (4)  Three  men.  A,  B,  C,  run  round  a circle  in  5,  G,  and 
A minutes,  respectively.  If  they  start  from  the  same 
pint  at  the  same  time  and  run  in  the  same  direction,  how 
|ng  will  they  run  before  they  are  all  together  again  ? and 
ow  often  will  each  have  gone  round  it  ? 

1(5)  A owned  f of  a ship,  and  sold  | of  his  share  to  B,  who 
|ld  -f  of  what  he  bought  to  C,  who  sold  of  what  he 
)ught  to  D ; what  part  of  the  wdiole  ship  did  each  now 
yn  ? 

I VIII. 

,(1)  What  are  the  advantages  in  arithmetical  operations  of 
nploying  fractions  expressed  by  the  smallest  number 
)ssible  ? State  how  fractions  expressed  by  large  numbers 
!ay  be  reduced  to  equivalent  fractions  expressed  by  smaller 
jimbers.  Is  tliis  always  possible  ? 
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(2)  Is  more  nearly  equal  to-J-or  to  3^  — + ^of2^-‘ 
If  and  by  how  much  ? 

(3)  Of  the  sovereigns  who  have  reigned  in  England  since 
the  Norman  conquest,  there  are  f th  of  one  name,  fths  of 
anotheiv  -fi  of  another,  f of  each  of  two  others,  and  -tV  of 
each  of  three  others,  and  there  are  5 besides ; find  how 
many  sovereigns  have  reigned  in  England  since  the  con- 
quest. 

(4)  Three  horses  start  from  the  same  point,  and  at  the 
same  time,  upon  a race  course  300  rods  in  circuit ; the  first 
horse  passing  over  f the  circuit,  the  second  •§■,  the  third  f , in 
a minute.  In  how  many  minutes  will  they  all  be  together 
again,  and  how  far  will  each  have  travelled  ? 

(5)  Divide  the  difference  of  13^ {(2f  — 2-i^)  X If } and 

131  (2f  - 2A)  X 1|  by  13f  - 2 f - 2 A X If. 

XII— Decimal  Fractions. 

87.  The  multiples  of  10  are  10,  20,  30,  40,  50,  and 
so  on.  (Art.  89.) 

The  Powers  of  10  are  10,  100,  1000,  10000,  and  so 
on,  and  these  are  called  the  first,  second,  third,  fourth 
powers  of  10.  (Art.  27). 

88.  A Fraction,  which  has  for  its  denominator  one 
of  the  Powers  of  10,  is  called  a Decimal  Fraction,  or 
for  shortness  sake,  a Decimal.  All  other  fractions  are, 
byway  of  distinction,  called  Vulgar  Fractions. 

89.  To  save  the  trouble  of  writing  the  denominator 
of  decimal  fractions,  a method  of  notation  is  used,  by 
which  we  can  express  the  value  of  the  denominator  ir 
every  case. 

This  method  will  be  best  explained  by  the  following 
examples  : 

'3  stands  for  -jV,  and  is  read  thus,  three-tenths. 

•25  stands  for  and  is  read  tlius,  twenty-five  hundreths. 
•347  stands  for  and  is  read  thus,  three-hundred  am 

forty-seven  thousandths 

The  figures  which  follow  the  Point  • are  those  whiol 
form  the  Numerator  of  the  fra{2tion.  in  each  ease. 
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The  number  of  the  figures,  which  follow  the  Point, 
corresponds  to  the  number  denoting  the  particular 
Power  of  10,  which  forms  the  Denominator  of  the  frac- 
jtion  in  each  case. 

, Now,  as  the  first  power  of  10  is  1 followed  by  one 
pero,  a,nd  the  second  power  of  10  is  1 followed  by  two 
jzeros,  and  the  third  power  of  10  is  1 followed  by  three 
Mros,  and  so  on,  we  can  in  every  case  write  the  denomi- 

Eator,  by  affixing  to  1 a number  of  zeros,  equal  to  the 
umber  of  figures  that  follow  the  Point. 

Thus,  -426789  stands  for  nVoVoVo” 
iix  zeros  being  affixed  to  the  1,  because  the  number  of 
figures  that  follow  the  Point  is  in  this  case  six. 
j Again, 

'07  stands  for 

•005  stands  for  yAf 

•00025  stands  for  x-o^FiTir 

the  zeros,  which  come  between  the  Point  and  the  fig- 
ures 7,  5,  and  25,  not  being  set  down  in  the  numerators 
of  the  fraction,  as  having  no  effect  on  the  value  of  the 
numerators,  seeing  that  07  and  7 stand  for  the  same 
number,  and  that  005  and  5 stand  for  the  same  number. 

But  these  zeros  affect  the  value  of  the  denominators, 
as  for  instance 

•^  " tV  while  -07  = and  .007  - 

i 90.  Zeros  affixed  to  a decimal  have  no  effect  on  its 
^alue : that  is, 

> *7,  -70,  -700  are  all  equal: 

for  -7  = yV> 

‘'^0  = tW  = tV 

! .700—  7 00  _!7  0 _07 

/uu  - y o 5 0 — TTTTT  — TO' 

91.  The  method  of  representing  Decimal  Fractions 
[s  merely  an  extension  of  the  method,  by  which  Integers 
are  represented,  as  will  be  seen  from  the  following  con- 
siderations. 

I As  the  local  value  of  each  digit  increases  tenfoiu,  as 
advance  from  right  to  left,  so  does  the  local  value 
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of  each  decrease  in  the  same  proportion  as  we  advance 
from  left  to  right. 

If,  then,  we  affix  a line  of  digits  to  tHe  rignt  of  the 
units’  place,  each  one  of  these  having  from  its  position 
a value  one-teuth  j>art  of  the . value,  which  it  would 
have  if  it  were  one  place  farther  to  the  left,  we  shall 
have  on  the  right  hand  of  the  units’  place  a series  of 
fractions,  of  which  the  denominators  are  successively  10, 

100,  1000, while  the  numerators  may  be  any 

numbers  between  9 and  zero 
Tims  246-4789 

= 2 X 100  + 4 X 10  + 6 + /-JJ-  + + x-inrTr  + vo  o o o 

92.  A number,  made  up  of  an  integer  and  a decimal, 
as  4 5,  may  be  expressed  in  a fractional  form,  by  writ- 
ing as  the  Numerator  all  the  figures  in  the  number,  and 
as  the  Denominator  1 followed  by  as  many  zeros  as 
there  are  figures  after  the  point. 

Tims,  4-5  = 41 

for  4-5  = 4 + -,V  = n +nV  = II 
Again  14-075  = YoVo^ 
for  14-075=  14  + 

Examples,  (xli). 

Express,  by  means  of  fraction- symbols  in  their  lowest 
terms, 

(1)  -5  • (2)  -25  (3)  -75  (4)  -375 

(5)  -00243  (6)  -0000725  (7)  14-8  (8)  104.235 

(9)  50-0004  (10)  100-001 

Express  in  the  abreviated  form 


(11) 

9 

TW 

(12)  iVo 

(13) 

4 .5  7 9 
T^-DOTJ 

(14) 

tAw 

(15) 

(IG) 

S 9 

TWOOU'OO'O 

(17) 

2 G 7 9 
T¥0  0 0 5'0 

(1®)  f cl  oil 

(19) 

o'0"0 

93.  We  call 

*5,  3-7,  15-9  decimal  expressions  of  the  order, 

•25,  4-39,  143-73  decimal  expressions  of  the  second  order, 

•043,  5-006,  27-009  decimal  expressions  of  the  third  order, 

the  number  of  the  order  depending  on  the  number  of 
figures  iha,t  follow  the  point. 


ADDITION  OF  DECIMAL  FBAOTIONS. 


The  number  denoting  the  order  we  call  the  Index  of 
le  order : thus  1 is  the  index  of  the  first  order,  2 of 
le  second  order,  and  so  on. 

94.  From  what  is  stated  in  Art.  90  we  learn  lhat  a 
jcimal  of  any  order  may  be  made  into  an  equivalent 
jcimal  of  a higher  order,  by  affixing  one,  two,  three 
jros  according  as  the  index  of  the  higher  exceeds  the 
idex  of  the  lower  by  1,  2,  3. 

jThus  *43  may  be  made  into  an  equivalent  decimal  of  the 
\th  order,  by  affixing  three  zeros,  thus,  ‘48000, 
m ‘047  may  be  made  into  an  equivalent  decimal  of  the 
}^nth  order,  by  affixing /oitr  zeros,  thus,  '0470000. 

ADDITION  OF  DECIMAL  FRACTIONS. 

95:  To  add  ‘27  to  *45  we  might  proceed  thus, 

.Q7_  2 7 

.•‘•274-46=.^4-t^=:^==:‘72. 

iBut  we  obtain  the  same  result,  if  we  set  down  the 
cimals  one  under  another,  Point  under  Point,  add 
figures  as  if  they  stood  for  whole  numbers,  and 
jice  the  Point  in  the  result  under  the  other  Points, 

as, 

•27 

•46 

•72 


If  the  decimals  to  be  added  be  not  d Mie  same 
Jer,  as  for  instance  *87  and  *049,  we  reason  thus  ; 

‘049  is  a decimal  of  the  third  order, 

•87  ifl  a decimal  of  the  second  order,  but  it  can  be 
de  into  an  equivalent  decimal  of  the  third  order,  by  affix- 
, a cipher,  thus,  •370. 

Iheu  we  proceed  to  add  tffie  decimals  thus  t 
•870 

•04d 


•419 
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Now  suppose  we  have  to  add  more  than  -two  decimal 
expressions,  as  *0074,  ;72,  *05,  and  ‘123466. 

Of  these  four  expressions  the  last  is  of  the  dxfh  order 
and  we  may  make  the  other  three  into  equivalent  de<a 
mals  of  the  sixth  order,  and  set  them  down  thus  : 
•007400 
•720000 
•060000 
•123466 


•900868 

When  the  learner  is  thoroughly  acquainted  with  th 
principle,  on  which  this  process  of  ad^tion  depends,  h 
may  omit  the  afhxed  zeros,  since  they  have  no  effect  o: 
the  result,  and  may  write  the  sum  just  worked  out  i 
the  following  way : 

•0074 

•72 

•06 

•123456 


•900856 


If  the  numbers  to  be  added  be  made  up  of  intege 
combined  with  decimals,  we  keep  the  Points  in  a verl 
cal  line,  and  proceed  as  in  addition  of  integers. 

Thus  to  add  4'27,  16*004,  *9007,  and  23,  we  proceed  thu 


4*2700 

or  thus. 

4*27 

16*0040 

15*004 

•9007 

*9007 

28*0000 

23* 

48*1747 

48*1747 

Examples*  (xlii.) 

Find  the  sum  of 

(1)  *276  and  *426.  (2)  007  and  *2894. 

(8)  '001  and  *0002. 

(4)  18*279,  8*00046,  742*000872. 

(6)  -000498,  8*24,  16,  42*6,  824*42087* 


SUBTRACTION  OP  USCRMAI.  FBAC^mUS^. 


n 

;(6)  49*327,  *458,  8317*05,  341*875,  82*4962. 
j(7)  700*372,  894-0009,  *347,  *00082,  5370*006. 

!(8)  660*379,  *45687,  350*0036,  7*074,  62*257. 

SUBTRACTION  OF  DECIMAL  FRACTIONS. 

! 97.  If  W6  have  to  find  the  difference  between  *47 
id  *85,  where  both  decimals  are  of  the  same  order,  and 
i7  is  the  larger  of  the  two,  we  proceed  thus : 

From  *47 
Take  *85 

Result  *12 

irforming  an  operation  like  that  of  Subtraction  of  In- 
gers,  and  keeping  the  Points  in  a vertical  Hne. 

That  this  method  gives  the  correct  result  is  evident,  for 

.AV  .RK—  4 7 3ft  „ 12  .io 

j 98.  If  we  have  to  find  the  difference  between  *888 
pid  *9,  we  may  make  the  latter  into  a decimal  of  the 
jdrd  order,  thus,  *900,  and  cince  this  is  larger  than 
|88,  we  proceed  thus  ; 

From  *900 
Take  *888 

Result  ‘012 

If  we  have  to  find  the  difference  between  *998,  and  1, 
8 observe  that  1,  being  an  integer,  must  he  greater 
ian  *998,  which  is  a Proper  Fraction,  i.  e.  and 
e proceed  thus  ; 

From  1*000 
Take  *998 

Result  *002 
Examples,  (xliii) 

Find  the  difference  between 
;<1)  66*429  and  6*218.  (2)  9.005  and  7*462. 

,(8)  68*316  and  6*0867.  (4)  *799  and  *8. 

|(6)  6*047  and  6*9863.  (6>  860*007  and  270*8796. 

(7)  *0000086  and  *00001.  (8)  *00537  and  *000985. 

j (9)  10  and  *0002.  (10)  *09999  and*101. 
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MULTIPLCATION  OF  DECIMALS. 

99.  In  finding  the  product  of  *12  and  -11,  we  might 
proceed  thus, 

•12x-ll=^^x^^=  = *0132, 

the  result  being  a decimal  of  the  fourth  order. 

Again  if  we  have  to  find  the  product  of  4*82  and 

■00012, 

4*82 X ‘00012  ==  f ^ X looooff"  looocow  ~ '0005184, 
the  result  being  a decimal  of  the  aewrUh  order. 

And,  generally,  the  product  of  any  two  decimal  ex- 
pressions is  a decimal  expression  of  an  order,  whose 
index  is  the  sum  of  the  in^ces  of  the  orders  of  the  two 
expressions. 

Hence  we  deduce  the  following  rule  for  Multiplication 
of  Decimals  : 

Multiply  cbs  in  the  case  of  integers,  and  masrJc  of  in  the 
product  a number  of  decimal  places  equal  to  the  sum  oj 
ike  number  of  decimal  places  in  the  two  factors. 

For  example,  to  multiply  2-4327  by  4-23. 

2-4327 

4-28 


72981 

48664 

97808 


10-290321 

Again,  to  multiply  48-672  by  -00000047. 

43-672 

*00000047 


806704 

174688 


2052584 

We  have  now  to  mark  off  eleven  decimal  places  from 
this  product,  and  as  the  product  contains  only  seven 
figures,  we  must  prefix  four  zeros,  and  put  the  PoiatoB 
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10  left  of  these,  thus  *00002052584  and  this  will  be 
^e  required  product. 

I One  more  case  must  be  considered. 

I Suppose  we  have  to  multiply  *235  by  *48 ; 

•235 

•48 

1880 

940 


•11280 

I This  decimal  of  the  fifth  order  is  equivalent  to  a deci- 
ial  of  the  fou7'th  order  *1128  (Art.  90),  and  this  is  the 
nplest  form  of  the  result. 

Ezamples.  (xliv). 

i Multiply 

) 7-0  by  4-7.  (2)  3-62  by  5-23.  (3)  *427  by  *235. 

j -562  by  -00074.  (5)  3-00704  by  4.0205. 

I -0009  by  1000.  (7)  623-4075  by  24-0259. 

•00746  by  -006235.  (9)  1432-6749  by  -00004(/tW?705. 

(10)  50704-042  by  -004007090061. 

Find  the  value  of  the  following : 

I (11)  -407  X 4-03  X -006. 

(12)  1-01  X 1000  X -001. 

(13)  -52  X .007  X 4-3  X -02. 

[Find  the  continued  product  of 

(14)  -07,  4-6,  -009  and  52-47. 

(15)  42-6,  -795,  4-03  and  -00074. 

i (16)  What  is  the  cube  of  2-74  ? 

I (17)  Eaise  3-5  to  the  fourth  power. 

DIVISION  OF  DECIMALS. 

|L00.  If  we  have  to  divide  -27  by  8,  we  might  proceed 
19, 

i •27-4-3  = nYo-^3  = Tfo  =-09. 

I^gain,  if  we  have  to  divide  -00625  by  25,  w«?  m>grht 
pceed  thus, 

I -00625 -4- 25=  TO 25  = 


DIVISION  OF  DBODIA1.8. 


In  both  cases  th^  Quotient  ig  a dedmcd  of  the  acme 
order  as  the  Dividend. 

Hence  we  derive  the  following  Rnle  : 

If  the  Biviaor  be  an  integer,  ‘perform  the  operation  oj 
Division  as  if  the  Di'oidend  were  also  an  integer,  and 
mark  off  in  the  Quotient  as  many  decimal  places  as  thert 
are  Decimal  places  in  the  Dividend. 

For  example,  suppose  we  have  to  divide  ‘0086751  bj 
243. 

248)  -0086761  (867 
729 

1386 

1216 

1701 

1701 

The  Quotient  is  to  be  a decimal  of  the  eighth  ordei 
the  result  is  -00000357. 

101.  Next  observe  that,  if  the  Divisor  be  a decimal  eJ 
pression,  we  cam  in  ever'y  case  change  it  into  an  Intege 
by  a process  which  we  shall  now  explain. 

If  we  multiply  a decimal  expression 

by  10,  the  effect  is  to  move  the  Point  one  place  to  the  righ 
by  100,  the  effect  is  to  move  the  Point  two  places  to  the  righ 
by  10000,  the  effect  is  to  move  the  Point  three  places  to  tl 
right, 

and  so  on. 

For  instance,  128-466  X 10  = 1234-56, 

and  123-466x100  = 12346.6. 

The  reason  is  obvious, 

for  123-466X  10  = ~||f^X  10  = ^ 1234-66, 

and  128-466  X 100  = X 100  = = 12345-6. 

Hence  we  can  transform  any  Divisor  into  an  Integ<  l| 
by  multiplying  it  by  10,  100,  1000,  ....  according. 
the  Divisor  is  a decimal  of  the  hrst,  second,  tlnrd  , , II 

II 
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[For  example,  if  the  Divisor  be  *000492,  and  we  mnl- 
ply  it  by  1000000,  we  transform  it  into  the  Integer 
'2- 

INow  we  may  multiply  a Divisor  by  any  number,  if  we 
iltiply  the  Dividend  by  the  same  number. 

For  instance,  if  the  Divisor  be  8 and  &e  Dividend  82, 
ij  may  multiply  each  by  10, 

that  the  Divisor  becomes  80,  and  the  Dividend  820 ; 

d whether  we  divide  82  by  8,  or  820  by  80,  the  Quo- 
int  win  be  the  same  number,  that  is,  4. 

102.  We  can  now  lay  down  a general  Eule  for  Divi- 
|n  of  Decimals. 

1/  the  Divisor  he  a decimal,  change  it  into  an  Integer  by 
having  the  Point  a sufficient  number  of  places  to  the 
ft,  and  also  remove  the  Point  in  the  Dividend  the  same 
mber  of  places  to  the  right.  Divide  as  in  the  case  oj 
\egers.  Ihen,  ij  the  dividend  he  an  integer,  the  quotient 
ll  be  an  integer,  and  if  the  dividend  he  a decimal,  the 
gtient  will  he  a decimal  of  the  same  order. 

l[The  process  will  be  better  understood  from  the  fol- 
ding examples. 


i 


26)  626  (26 
60 


126 

126 


kere  the  Quotient  is  an  Irdeger,  because  the  Dividend 
.jm  Integer; 


.*,  the  Quotient  required  is  26. 


i>msio»  or  DxcntJiXM, 
Ex.  (2).  Divide  108*997  by  2*8, 
108*997  -4-  2*8 


108-967  108V67  ^T686*»y 

2-3  = 93-  , S3 


28)  1089-97(4739 
92 


169 

161 


88 


207 

207 


Here  the  Quotient  is  a decimal  of  the  second  ord^i 
because  the  Dividend  is  a decimal  of  the  second  order 


.*.  the  Quotient  required  is  47*39. 
Ex.  (8).  Divide  *626  by  *00025. 


•626  H-  •00025  = j = •«»«»:  = 


26  ) 62500  ( 2500 
60 


126 

126 


00 


Here  the  Quotient  is  an  Integ&r^  because  the  Divideni 
's  an  Integer  ; 

the  Quotient  required  is  .2600. 


Ex.  (4).  Divide  '00169  by  1*3. 


•00169-1-1*3: 


• 0169 


1-3  — 18- 

13)  *0169(18 
18 


•0183 

18 


88 

89 
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Here  the  Quotient  is  a decimal  of  i\\e  fourth  order, 
pcause  the  Dh^^dend  is  a decimal  of  the  fourth  order  ; 

the  Quotient  is  ‘OOIS. 

Ex.  (5V  Divide  625  oy  ‘25. 


25)62500  (2500  , 

50 

125 

125 

00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
an  Integer. 

625  -25  = 2500. 

These  are  cases  of  exact  division,  th«t  is,  when,  on  the 
lOcess  of  division  being  carried  out,  there  is  no  remain- 


Examples.  (xlv). 


Divide 

) 1*296  by  *108. 

(2) 

17-28  by  -0012. 

) 

•00169  by  1*3. 

(4) 

2921  by  -23. 

•) 

15633-0062  by  362-9 

(6) 

1 by  -0001. 

) 

•03096  by  *000072. 

(8) 

•7644  by  -0052. 

) 

•0000615228  by  307. 

(10) 

746-44808  by  7*58. 

*) 

•24294591  by  36*9. 

(12) 

63987-42  by  *000073. 

|) 

•26986365  by  3500. 

(14) 

26986-14  by  *00009. 

) 

•00131053  by  *0065. 

(16) 

617325  by  -00025.* 

\ 

•830676  by  -000231. 

(18) 

•00019517  by  673. 

) 

1-0191  by  -00079. 

(20) 

2078-61  by  579. 

) 

241-16047  by  -527. 

(22) 

•65220834  by  *00854. 

4700460-66583  by  -00518963. 

DIVISION  OF  DECIMAL^, 


103.  We  next  take  the  following  example ; 
Divide  347  by  -64. 


and  we  proceed  thus  : 

64  ) 34700  ( 542 
320 


270 

266 

140 

128 

12 


We  have  then  the  Quotient  542,  and  Remainder  12. 

If  we  wish  to  carry  on  the  division  further,  we  may 
do  so,  by  placing  a decimal  point  at  the  end  of  the  Div- 
idend, and  affixing  as  many  zeros  as  we  please,  observ- 
ing that  all  the  figures,  which  will  come  after  those 
abeady  in  the  Quotient,  will  be  decimals. 

The  operation,  completed  from  the  outset,  will  stan 
thus, 


64  ) 34700-0000  ( 642-1875 
320 

270 

256 

140 

128 

120 

64 

560 

612 


Here  347  -t-  -64  == 


13  4:700- 
6 4- 


34700 


480 


448 


320 

320 
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Examples-  (*Wi) 

Divide 

(1)  7*45  by  -82.  (2)  14-827  by  12-8. 

(3)  43-26  by  12-6.  (4)  7432  976  by  -226. 

(6)  1-2  by  626.  (6)  -217  by  1260. 

104.  The  student  is  now  to  observe  that,  by  employ- 
ig  Short  Division,  the  example  just  worked  out  may 
& put  in  a very  concise  form.  Thus  taking  up  the 
fork  at  the  point  where  we  have  to  divide  84700  by  64, 
e proceed  thus  : 

8 I 84700-0 

1 8 1 4337-6000 

I 642-1875  Quotient. 

So  also,  if  we  have  to  divide  48672-609  by  86,  we 
:oceed  thus : 

4 I 43672-50900 
9 I 10918-12725 

1213-12525  Quotient. 

Again,  to  divide  *0000013932  by  32,  we  proceed 
lus : 

i 4 I -0000013932 

8 I -0000003483000 

; -0000000435375  Quotient. 

iNotb. — Division  by  10,  100,  1000  ...  is  effected  by 
loving  the  decimal  place  in  the  Dividend  one,  two, 
jree  . . . places  to  the  left. 

Thus  24-6 -j- 10  =2-46. 

*47  -i-  100  = -0047. 


Examples-  (xlvil) 

Employ  Short  Division  in  finding  tiie  Quotient  when 
3 divide 


(1) 


426-478  by  16. 
362-47  by  -025. 
42-007437  by  -24. 
2-4715  by  -000016. 
-001  by  100. 


(2) 

(4) 


(10) 


'07849782  by  72. 
-00007263  by  4-5. 
'00463  by  60. 

9000  by  -00036. 
•001001001  by  2000. 


The  process  of  Division  may  often  be  shortened 
multiplying  the  Dividend  and  Divisor  by  a 
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whidi  will  transfonn  the  Divisor  into  a power  or  a mtit 
tiple  of  10 : thus,  if  we  have  to  divide  24’46927151  by 
12*5,  we  multiply  both  by  8. 

Then  ^ 196-7641t,oh  ^ 1.95754172O8. 

105.  In  the  examples  hitherto  given  the  cases  are  aH 
those  of  exact  division. 

In  all  cases  we  may  proceed  with  the  division,  til 
there  is  no  remainder,  or  till  certain  figures  in  the  Quo- 
tient recur  again  and  again  in  the  same  order. 

We  shall  give  an  example  of  this  recurrence  of  figure! 
in  Art.  106,  but  first  we  must  observe  that  we  oftei 
require  to  find  the  Quotient  up  to  a certain  place  oj 
de^mals. 

For  example,  suppose  we  have  to  find  the  Quotien 
arising  from  the  division  of  2-47  by  87,  to  four  places  0 
decimals. 

2-47  ^-87  = ^ = W 
87 ) 247-0000  ( 6'6766 
222 

260 

222 

280 

269 

210 

186 

250 

222 

Hence  the  Quotient,  correct  to  four  places  of  deo 
mals,  is  6*6756. 

Examples,  (xlviii) 

Find  the  Quotient  to  three  places  of  decimals  wlw 
we  divide 

(1)  42-6  by  *0023.  (2)  *197  by  *79. 

(8)  87*9  by  409.  (41  27100  by  *00318. 

(5)  -0269  by  *281.  (6)  229  by  *007. 


DXY18I0H  or  DBOmALS. 


106.  If  W8  continue  the  division  further  in  the  Exam- 
le 'given  in  Art.  105,  we  find  the  figures  766  coming 
^ain  and  again  in  the  same  order  in  the  Quotient,  so 
jiat  the  Quotient  is  6‘6766766756  . . . without  any  ter- 
^dnation. 

Let  us  now  take  this  example, 
j Divide  90  by  'OOll. 

Here  90  -5-  -0011  = 

11) 900000 

8f818 

I Up  to  this  point  the  Quotient  is  an  Integer  : but,  if 
re  proceed  further  with  the  division,  we  shall  obtain  a 
bcimal  expression : thus,  if  we  affix  two  more  zeros, 
•eceded  by  a decimal  point,  to  the  dividend,  we  shall 

IVQ 

! 11)900000-00 

I 81818-18 

jif  we  carry  on  the  division  to  any  extent  we  shall 
We  the  two  figures  18  coming  aga,in  and  again  in  the 
|,me  order.  A decimal  of  this  kind  is  called  FeriodiGy 
irculathigy  or  Recurring. 

107.  The  extent  of  the  Period  is  denoted,  by  placing 
idot  over  the  firsts  and  another  dot  over  the  last  of  the 
jures  in  it. 

'Thus  'is  denotes  a decimal  of  an  ord&r  mdi  that  it 
n be  represented  by  no  finite  index,  since  it  runs  on 
^181818  ...  to  an  infinite  number  of  figures. 

i So  also,  6-756  stands  foj  6-766756766  .... 

•047  stands  for  -047047047  ...... 

! -4372  stands  for  -4372872372 

j - 26-0479  stands  for  26-04797979  

•00026  stands  for  -000266666  

108.  A Vulgar  Fraction  may  be  converted  into  a 
9cim  al  Fraction  by  the  following  process 

Reduce  the  fraction  to  its  lowest  terms,  and  then  find 
3 Quotient  resulting  from  the  division  of  the  numera* 
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tor  by  the  denominator,  by  the  rule  for  division  of  deei* 
mals. 

Thus  to  reduce  | to  a decimal,  we  proceed  thus : 

8)  3-000 
•375 

I = -376 

Again  to  reduce  to  a decimal,  we  proceed  thus  : 
32)47-00000  (1-46875 
32 
— 

160 

128 

220 

192 

280 

256 

240 

224 

160 

160 

n = 1-46875 

Or  we  might  work  by  Short  Divisioj*  thua : 

4 I 47-00 
8 1 11-75 
1-46875 

Again,  to  reduce  | to  a decimal,  w<  p'-oceed  thus  • 

7 I 1-00000000 

•14285714  

|=-i42867. 

109.  To  shew  that,  when  a Vulgar  Fracticm  ia  reduced  I 
to  a dedmal,  either  the  operation  must  terminate  or  tht 
tigures  of  the  Quotient  must  recur  in  the  same  order. 

Consider  the  operation  by  which  su^b  a fraction  as  ^ 
is  reduced  to  a decimal.  The  only  remainders  tht|,t 
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occur  are  0,  1,  2,  3,  4,  5,  6.  If  the  remainder  0 should 
occur,  the  division  terminates  : if  not,  we  can  only  have 
\six  different  remainders,  and  when  any  of  these  occurs 
|a  second  time,  we  must  have  a recurrence  of  the  former 
'remainders  in  the  same  order. 

j When  a fraction  in  its  lowest  terms  is  reduced  to  a 
[decimal  and  produces  a,  recurring  decimal,  the  extreme 
llimit  of  the  number  of  places  in  the  period  of  the  recur- 
iring  decimal  is  one  less  than  the  denominator. 

Thus  i produces  a recurring  decimal  of  6 places. 

da  produces  a recurring  decimal  of  18  places. 

! 2^9  produces  a recurring  decimal  of  28  places. 

110.  When  a Vulgar  Fraction  is  in  its  lowest  terms 
[it  can  only  be  expressed  as  an  Exact  Decimal  wFen  the 
denominator  is  com]nsed  of  factors  each  of  which  is  one 
bf  the  numbers  2 and  5. 

Thus  § can  be  expressed  as  an  exact  decimal  because  8 — 
^ X 2 X 2. 

2^0  can  be  expressed  as  an  exact  decimal  because  20 
^2x2x5. 

I can  be  expressed  as  an  exact  decimal  because  125 

= 5x5x5. 

I The  reason  for  this  is,  that  no  vulgar  fraction  can  be 
expressed  as  an  Exact  Decimal,  unless  it  can  be  trans- 
formed to  one  which  has  10,  or  some  power  of  10,  for 
Its  denominator.  Now  no  number  can  by  multiplication 
be  made  a power  of  10  unless  it  be  composed  of  factors 
each  of  w'hicli  is  2 or  5. 

Thus  8 can  be  made  into  a power  of  10  by  multiplying  it 
by  5 X 5 X 5. 

125  can  be  made  into  a power  of  10  by  multiplying  it 
by  2 X 2 X 2. 

40  can  be  made  into  a power  of  10  by  multiplying  it 
by  5 X 5. 


: Eence|  = j^j-, 


3 X ~)  X 5 X 5 

•2.  X -2  X X5-x.5x.o~ 


fj  " 7 7 X 3 X 2 X 2 

■-oX.tXS  — 5xoX5x2x2X2~ 

9 9 5X5  _ 

^5-2X2x10-2,,  0X10X5X6  ■“ 


iVA-'STS 

im=-225 
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But  sucii  numbers  as  7,  12,  80,  cannot  be  made  into 
powers  of  10  by  multiplication,  and  hence  f can- 

not be  reduced  to  exact  decimals; 

It  .may  also  be  remarked  that,  when  a Vulgar  Frac- 
tion in  its  lowest  terms  is  reduced  to  an  exact  decimal, 
the  order  of  that  decimal  is  expressed  by  the  greatest 
number  of  times  that  either  of  the  factors  2 or  6 occurs 
in  the  denominator. 


Conyert  into  decunals  the  following  vulgar  fractiouE  : 


CONTRAGTIOiVS  IJSr  MULTIFLIGATION  AND 
DIVISION  OF  DECIMALS. 

111.  When  the  number  of  decimal  places  is  great 
the  figures  obtained  by  the  ordinary  mode  of  multiplica- 
tion are  often  unnecessarily  numerous.  Thus,  in  mul- 
tiplying 62-37416  by  2-34169  by  the  ordinary  method, 
there  would  be  ten  places  of  decimals  in  the  product, 
while  for  aU  practical  purposes  three  or  four  are  quite 
enough. 

Ex.  Multi]3ly  62-37416  by  2*34169  so  as  to  retain 
)nly  4 places  of  decimals. 

OBOINAEY  METHOD,  COX-TRACTED  METHOD.  " ^ 

62-37416  62-37416  V 


Examples-  (xlix) 


2-34169 


96.143-2)  'v,-' 


66:136744 

874,124496 

6237416 


1247483  = 623741  X 2-fl 


187122  = 62374  X 3 


24949  664 
187122  48 
1247483:2 


24950=  6237x4  + 2 

624=  023x1  + 1 

374  =•  62  X 6 + 2 

S6=  6x9+2 


146  0609|467304 


146-0609 


eON^AOTlONS  OV 


By  comparing  tlie  contracted  method  with  the  ordi- 
iry  method,  the  reason  of  the  preceding  operation  will 
: readily  understood. 

Since  the  product  of  any  order  of  units  by  units  is  of  the 
e same  order  as  the  figm*e  multiplied,  the  units  figure  of 
e multiplier  is  written  under  the  place  to  be  retained. 
yr  convenience,  the  otlier  ligures  are  'iirsnm- 

xted  ord^  Now  (Ai-t.  99)  4,  a decimal'dl  '^the 
der  multiplied  by  8,  a decimal  of  the  f/rst  order,  -will 
|\re  a decimal  of  the  fourth  order ; also,  7,  a decimal  of 
e second  order,  multiplied  by  4,  a decimal  of  the  second 
der,  will  give  a decimal  of  the  fourth  order^etc.,  etc. 
,Now,  to  the  product  of  2 and  1,  one  must  he  added: 
{ice,  if  6 had  not  been  rejected,  there  would  ha,ve  been 
e to  carry ; tlien  the  other  figures  are  multiplied  in 
3 usual  way.  Next,  multiply  4 by  3 and  set  down  2 
der  the  3,  and  multiply  the  other  figures  by  8 in  the 
nal  way. 

!!?ext,  multiply  7 by  4 and  to  the  product  add  2 : 
ce,  if  416  had  not  been  rejected  the  product  would 
TO  approximated  to  2 thousand,  etc^ 
lence  we  have  the  following  rule : 

Write  the  Multivlier  with  the  ord er  of  Us  fqures 
rrsed  under  the  AlvUiplicand.  so  that  the  units  hsture 
y he  under  that  haure  of  the  J^Iultiplicand  which  isthe 
est  deci'm^d  ^c^lained.  the  Product.  Then  muh 
y hy  each  fgnre  of  the  Multiplier^  neglecting  all  the 
tres  of  the  Multiplicand  to  the  right  of  it,  except  to  find 
ji<  is  to  be  carried,  and  carrying  one  more  when  the  re~ 
fd  part  of  any  product  is  5 or  greater  than  5.  Arrange 
' ''(partial  products  so  that  their  right  hand  figures  may 
id  in  the  same  vertical  column.  Their  sum  will  he  the 
duct  required.  Fro-m  this  product  cut  off  the  desired 
iber  of  decimal  plaxes. 

■12.  "When  the  divisor  consists  of  several  figures,  the 
tk  will  be  much  shortened  by  cutting  off  a figm^e 
^ the  divisor  at  each  successive  step  of  the  division, 
jead  of  annexing  a figure  to  the  dividend.  Care 
be  taken  to  increase  each  product  by  what  would 
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have  been  carried  if  the  figure  or  figures  had  not 
cut  off. 

Ex.  (1).  Divide  3*784169  by  2*716418  correct 
thi-ee  places  of  decimals. 

2716418)3784169  ( 1393 
’ ■ ‘ 2716418 


1067751 

814925 


252826 

244478 


8343 

8149 


199 


By  comparing  the  units  of  the  highest  order  in  tl 
divisor  with  the  units  of  the  same  order  in  the  dividend 
it  is  evident  that  there  must  be  one  figure  to  the  left! 
the  point  in  the  quotient ; hence  the  answer  is  1*393.1 
Ex.  (2).  Divide  763*  14163  by  21*3642  correct  to  fo| 
places  of  decimals. 


OBDISJAEY  METHOD. 

213642 ) 76314163  ( 357205 


CONTRACTED  METHOD. 

213642  ) 76314163(3571 


640926 

640926 

122215 

6 

122215 

106821 

0 

106821 

15394 

63 

15394 

14954 

94 

14955 

439 

690 

439 

427 

284 

427 

12 

40600 

12 

10 

68210 

11 

1' 

72390 

1 

Here  the  figures  of  the  quotient  are  867205,  andi 
jornparing  the  2 tens  of  the  divisor  ^vith  the  76  tens  i 
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5 dividend,  it  is  plain  there  must  be  2 places  to  the 
t of  the  point;  hence  the  quotient  is  85*7205. 

From  considering  those  cases  we  have  the  following 
le : 

Compare  the  left-hand  figure  of  the  divisor  vnth  the 
its  of  the  same  order  in  the  dividend,  and  thus  deler- 
'ne  the  position  of  the  point  in  the  quotient.  Then 
vide  as  in  Ex.  (1 ),  dropping  a figure  from  the  right  oj 
\ divisor  at  each  step  of  the  division. 

Note. — Care  should,  be  taken  to  mark  the  figures 
ppped  by  placing  a dot  or  other  mark  beneath  tiiem. 

ji  Examples.  (1) 

|l)  *863641 X *10983  to  five  places  of  decimals. 

2)  *053407  X •047128  to  six  places  of  decimals. 

3)  *3’141592x  52-7438  to  four  places  of  decimals. 

'4)  325*701428  X ‘7218393  to  three  places  of  decimals. 

5)  8‘1729432x  8*316259  to  four  places  of  decimals, 

16)  2'3748h-1‘4736  to  tiiree  places  of  decimals. 

17)  3r47-r-839‘27656  to  four  places  of  decimals 

3)  262U70‘520751— 591*57  to  three  places  of  decimals. 

S)  73‘64-t-*43232  to  four  places  of  decimals. 

D)  6‘6555-j-7‘06249  to  three  places  of  decimals. 

REGURMim  DECIMALS 

L13.  Pure  recurring  aecimai  fractions  are  those  in 
ich  the  period  coumiences  immediately  after  the  deci- 
jl  point; 

ms  ‘3,  *27,  *0429  are  pare  recurring  decimals. 

lioced  recurring  decimal  fractions  are  those  in  whic-L 
, or  more  figures  precede  the  period  : 

jus  *23,  *2427,  *350429  are  mixed  recurring  decimals. 

M.  To  find  the  Vulgar  Fraction  which  is  equivalent, 
! given  pure  recurring  Decimal. 

X.  (1).  Find  the  Vulgar  Fraction  equivalent  to 
, The  decimal  = *333...... 


RECUEEING  DECIMALS. 


From  10  times  the  decimal,  or  3*333. ....w 
Take  the  decimal,  or  333...... 

Then  9 times  the  decim  il=s  3*000 

the  deeimal=|- 

Ex.  02)  Find  the  Vulgar  Fraction  eq^uivaleut  to 
247, 

The  decimal  = *247247 

From  1000  times  the  decimal,  or  247'247 

Take  the  decimal,  or  *247 

Then  999  times  the  decimal  :=  247*000 

.*.  the  decimal  = ||5-« 

Ex.  (3).  Find  the  Vulgar  fraction  eq^uivaleiit  to 

'642a 

The  decimal  = *04230423 

From  10300  times  the  decimal,  or  423*0423 

Take  the  decimal,  or  *0423 

Then  9999  times  the  decimal  423*0000...., 
the  decimal  = 

Examples-  Gi-) 


Convert  into  Vulgar  Fractions  in  their  lowest  terms 
(1)  *6  (2)  *27  (3)  *045  (4)  *3123 

(5)  *0072  (6)  *4023  (7)  *00054  (8)  *00009 

Hence  we  deduce  the  following  rule  for  redu 
ing  a pure  recurring  decimal  to  a Vulgar  Fraction  ; 

Take  one  of  the  .periods  to  form  the  numerator,  andf^ 
the  denominator  the  number  formed  by  repeating  9 
many  times  as  there  are  figures  in  the  period. 

Thu^  -i  = \ 

•05  = A 
•4327  = JIM 

116  To  find  the  TTgar  Fraction,  toJileh  is  equival 
to  Ot  giv^'n  mixed  recurrFg  dechnal, 
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Ex.  (1).  Find  the  Vulgar  Fraction  equivalent  to 
37. 

The  decimal  = -23737 

From  1000  times  the  decimal,  or  237'37 

Take  10  times  the  decimal,  or  2-37 

Then  990  tunes  tlie  decimal  = 235, 
the  decimal  = I qq  = Ws~ 

Ex.  (2).  Find  the  Vulgar  Fraction  equivalent  to 
4726. 

The  decimal  = -04726726. 

From  100000  tunes  the  decimal,  or  4726-726 

Take  100  times  the  dechnal,  or  4-726 

I Then  99900  times  the  decimal  = 4722, 

1 .-.  the  d-emand  = VoWo  = xfob 

lEx.  (3)  Find  the  Vulgar  Fractions  equivalent  to 

M- 

' The  decimal  = 3-1444 

! From  100  times  the  decimal,  or  314-44.... o. 
i Take  10  times  the  dechnal,  or  31-44. ....„ 

Then  90  times  the  decimal  = 283, 

1 .-.  the  decimal  = 

Examples,  (hi). 

Convert  into  Vulgar  Fractions  in  their  lowest  terms  : 

•425  (2)  -4759  (3)  4-253  (4)  -00426 

53.-00243  (6)  7-2011  (7)  2-5306. 

117.  lienee  we  deduce  the  following  rule  for  reduc- 
J a Mixed  recurring  decimal  to  a vulgar  fraction  : 

iPona  the  Numerator  hj  taldng  from  the  figures  up  to 
'\end  of  the  first  period  the  figuf-es  that  precede  the  first 
f|rod;  and  form  the  Denonwiator  hg  setting  down  9 as 
iiy  times  as  there  are  figures  in  the  period,  and,  ajfix- 
I 0 as  many  times  as  there  are  figures  between  the  deci- 
l point  and  the  first  period. 
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Tims  .245  = 2||=2=-|-|t 

•0041b  = u^^  = -^UU 


4'5: 

7-345: 


_ ±1 
• 9 — 9 

7345-734 


6 . 
9 0 0 ‘ 


118.  The  method  of  performing  arithm.eticai  open 
tions  with  recurring  decimals  will  he  best  explained  b 
taking  the  operations  separately. 

I.  Addition.  , 

Find  the  sum  of  3’49,  4-047,  and  -1463. 

First  make  the  decimals  all  of  the  same  order,  thus 


3.4999,  4-0470,  -1463. 

Then,  since  the  periods  consist  of  1,  3,  2 figures  respect 
ively,  and  the  l.  c.  m.  of  1,  3 and  2 is  G,  carry  on  all  tb 
decimals  six  places  fui’ther,  thus 

3- 4999,999999 

4- 0470.470470 
-1463.836363 


7-69341068  ‘ 

II,  Subtraction. 

Here  we  proceed  on  the  same  principle  as  in  Additior 
Thus  to  subtract  5-247  from  8-059, 

8-059059 

5-247777 


2-81128 

In  both  operations  some  care  is  requisite  in  observiB 
w^hat  figure  would  be  carried  on  if  the  columns  omith 
were  taken  into  account. 

III.  In  Multiplication  and  Division  the  recurrir 
decimals  should  be  converted  into  vulgar  fractious,  at 
when  the  Product  or  Quotient  of  these  fractions  hi 
been  found,  it  may  be  *converted  into  a decimal. 

Thus  4-5  X 3-7  ^ X -g—  = V X V = HF ’ 
and  -05  -r-  -042  = x j j 3 3 = ff • 

We  may  then,  if  it  be  required,  convert  and  -f-f  in 
decimals,  by  the  process  explained  in  Art.  108. 
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Examples-  (iiii)- 

the  valne  of  the  following  .expressionw  : 

*1)  2-57  4-  -043  -f  13-2.  (2)  14-762  + 8-649  + 2-204. 

l3)  16-025 -13-k7.  -(4)  -0246  - -00397. 

6)  3 7 X 6-49.  —(6)  -0072  X *45. 

;7)  8-4 4-09.  -(S)  -074^-69. 

L19.  When  vulgar  and  decimal  fractions  are  com- 
[led  in  the  same  expression,  it  may  us-imUy  be  simpii- 
jj  in  the  neatest  and  easiest  way  by  reducing  the  vul- 
i-  fractions  to  a decimal  form. 

[?hus,  if  we  have  to  find  the  sum  of  476^  13|,  and  10*876, 
should  proceed  thus  : 

1 4761=476-25 

! 13t=  13-375 

! 10-376 


I Sum  600-000 

i Examination  Papers, 

I. 

1)  Show  that  any  decimal  is  multiplied  by  1000  by  re- 
idng  the  decimal  point  in  the  multiplicand  three  places 
lards  the  right. 

2) -  Enunciate  the  general  rules  for  the  divsioa  of  deoi- 
8.  In  cases  when  the  division  does  not  terminate, 
jlain  how  to  determine  the  place  of  the  decimal  point  in 
I quotient. 

Which  of  the  following  statements  is  more  nearly  oor- 

, ox^\\-^<3.00d. 

1)  How  many  times  can  *0087  be  taken  from  2*291  ? 
bit  fraction  will  the  remainder  he  of  the  former  ? 
i)  Whence  does  it  appear  that  a vulgar  fraction  may 
ays  be  reduced  either  to  a terminated  or  a circulating 
imal  ? 

hloulate  the  limits  of  the  error  made  in  taking  | as  an 
pximate  value  of  3*1415926  to  seven  places  of  decimals. 
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II. 


(1)  Explain  what  vulgar  fractions  can  be  © 
finite  decimals. 

Which  of  the  following  fractions  can  be  thus  expressed? 


(2)  If  a pound  of  sugar  cost  *0093125  of  . $8,  find  the  value 
of  *0625  of  16  barrels  of  200  pounds  each. 

(3)  Whether  is  3*714535  more  aocuratelj  represented  bj 
3*715  or  3*714,  and  why  ? 

(4)  What  vulgar  fraction  is  equivalent  to  the  sum  of  14*< 
and  1*44  divided  by  their  difference? 

(6)  Find  a decimal  which  shall  not  differ  from  ^ by  a ten 
thousandth. 


Ill 


(1)  What  are  the  advantages  and  disadvantages  of  work- 
ing with  decimals  instead  of  vulgar  fractions  ? 

(2)  If  a business  produces  an  annual  return  of  |6,000, 
and  of  three  partners  one  has  *475  and  another  *38  share  oi 
the  profits,  how  much  money  falls  to  the  share  of  the  third 
partner  ? 

(3)  A man  who  owns  | of  a steamboat  sells  "7  of  his  shaw 
for  $1,400  ; what  dasimal  part  of  the  boat  does  he  still  own, 
and  what  was  the  boat  worth  ? 

(4)  A man  paid  $120  for  a horse ; for  a buggy  $36j^  mow 
than  *3  of  the  cost  of  the  horse  ; for  harness  *186  of  the  cosl 
of  horse  and  buggy.  Find  his  entire  outlay. 

(6)  The  product  of  three  vulgar  fractions  is  f ; two  ol 
them  are  expressed  by  the  decimals.  *63  and  ’136  ; by  whai 
fraction  will  the  third  one  be  expressed  ? 


(1)  How  do  the  Decimals  differ  from  Vulgar  Fractions? 
g,  (2)  A storekeeper  buys  140  yards  of  cloth  at  $*36  per  yard 
*Tn  selling  he  uses  a measure  which  is  of  a yard  too  short 
and  charges  ^*50  per  yard.  What  is  his  net  gain  ? 

(8)  One  vessel  contains  a mixture  of  18  pints  of  brandj 
air’d  7 of  water  ; another  contains  84  pints  of  brandy  and  II 
of  water. 

If  the  strength  of  the  first  mixture  is  represented  by  428 
what  number  will  represent  that  of  the  second  ? 


BXAMIKATION  PAPES8. 


101 


(4)  Write  in  figures  four  millions  and  four,  and  ten  oillions 
^ety  thousand  and  seven  hundred  quadrillionths.  Ex- 
iress  in  words  74000306' 000.060, p00[007. 

(6)  A piece  of  cloth  was  said  to  contain  84  yards,  but  it  was 
pund  that  the  so-called  yard  measure  with  which  it  was 
leasnred  was  '02083*  of  a yard  too  short ; what  was  the 
orrect  length  of  the  cloth  ? 

i V 


(1)  When  a vulgar  fraction  is  changed  to  a decimal,  ex- 
lain  how  many  figures  there  will  be  in  the  decimal  if  it 
366  not  repeat ; if  it  is  a repeating  decimal  explain  when  it 
iU  consist  of  a part  which  does  not  repeat,  and  show  how 
iiany  figures  there  will  be  in  this  part. 
j(2)  The  French  metre  is  89'371  inches  in  length.  Ex- 
■ess  the  length  of  25  metres  as  a fraction  of  an  English 
ile,  there  being  6280  feet  in  it  and  12  inches  in  a foot. 

I (8)  If  a steamer  makes  a passage  from  New  York  to 
iverpool  (say  2700  miles)  in  230  hours,  and  a train  foes 
pm  London  to  Edinburgh  (say  405  miles)  in  18  hours ; how 
uch  does  the  one  go  faster  than  the  other  ? Give  ansr^  er 
miles  and  decinJul  of  a mile. 

E[)  Given  that  the  sum  of  the  divisor  and  quotient  is  7*5 ; 
that  the  divisor  is  | of  the  quotient ; also  that  the 
ainder  is  of  the  divisor.  Find  the  dividend. 
j(6)  Divide  H48.71^  among  A,  B,  and  C,  so  as  to  give  B 
6.70  less  than  A,  and  $34.69  more  than  0. 

i VI. 

[1)  What  vnigar  fractions  must  be  represented  by  mixed 
petends,  and  what  by  pure  repetends  ? 

(2)  Show  that  no  recurring  decimal  can  have  more  jdaces 
^he  period  than  there  are  units  in  the  denominator  less 

'8)  A man  spent  $2.60  more  than  .79  of  his  money  at  one 
lie  and  $l'i6  less  than  of  the  remainder  at  another, 
I now  has  $2'609  ; how  much  had  he  at  first  ? 


Simplify  16 1 


1 

6 


1 J_  1 1 

~8'  6»+5*  6®  “7*  5’’ 


X 


5)  Simplify 


lOa' 


{ 1"  — 4- 

1 lOS  V 


8 . 3x4  1 . 8X4X6  1 


1X2^10* 


iX2x310« 
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XIIL  Square  Root. 

120.  When  a Number  is  multiplied  by  itself,  the 
result  is  called  the  Squase  of  the  number.  Thus  144 
is  the  square  of  12,  and  226  is  the  square  of  16. 

The  symbol  * placed  over  a number  expresses  the 
square  of  the  number : thus  6^  denotes  the  square  of  6. 

121.  The  Squabe  Root  of  a given  number  is  that 
number,  whose  square  is  equal  to  the  given  number. 

Thus  the  square  root  of  144  is  12,  because  the  square 
of  12  is  144. 

The  symbol  /,  placed  before  a number,  denotes  that 
the  square  root  of  that  number  is  to  be  taken : thus 
v/25  is  read  “the  square  root  of  25.” 

122.  A number  which  has  an  integer  for  its  square t 
root  is  called  a Pebjeot  Squabe. 

123.  For  Perfect  Squares  not  gi-eater  than  100  we 

know  the  square  roots,  thus  we  know  that  the  square 
root  of  81  is  9 ; and  for  many  Perfect* Squares  greater 
than  100  we  know  the  square  roots  by  experience,  as, 
for  instance,  we  know  that  the  square  root  of  169  is  18, 
and  the  square  root  of  400  is  20,  and  the  square  root  of 
10000  is  100.  But  we  have  rules  for  finding  tlie  Square 
Root  of  any  Number,  as  we  shall  now  explain  I 

First,  suppose  we  have  to  find  the  Square.  Root  of 
1225. 

We  draw  a line  separating  the  two  figures  on  the  ri.ght 
from  the  other  two  ; thus 

12125. 

The  figures  12  make  what  is  called  the  f/rst  period. 

The  figures  26  make  what  is  called  the  second  pe^'iod. 

We  then  take  the  nearest  perfect  square  not  greater 
than  12,  that  is  9,  and  place  it  under  the  12  and  put  its 
square  root,  that  is  8,  as  the  first  figure  of  the  square 
we  have  to  find,  ^us 

ims  ( s 

0 '.i 
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m subtract  9 from  12,  and  annex  to  the  remainder  3 
\t7ie  second  period  25,  to  make  a dividend,  and  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
^e  first  term  of  a divisor ; thus  our  process  up  to  this 
point  will  stand  thus  : 

12125  ( 3 
9 

I 6 [ 325 

Now  we  shall  have  to  annex  another  figure  to  the  6, 
ind  we  must  therefore  reckon  the  6 as  six  tens,  or  60, 
Ud  then  we  seek  the  number  of  times  60  is  contained 
h 325,  and  this  being  Jive  times,  we  set  down  5 as  the 
second  figure  of  the  root,  and  annex  5 to  the  6,  so  that 
j)ur  process  up  to  this  point  will  stand  thus  : 

12125(35 

9 

65  I 325 

Ne  then  multiply  65  by  5,  and  set  the  product  down 
mder  the  325  ; and  subtracting  the  product  from  the 
125,  we  have  no  remainder,  and  we  conclude  that  35  is 
he  square  root  of  1225,  the  full  process  being 
12125  ( 85 


66 


826 

825 


Next,  to  find  the  square  root  of  622521. 

I Drawing  a line  to  mark  off  the  two  figures  on  the 
I ght,  and  another  line  to  mark  off  the  next  two  figures 
or  process  for  finding  the  first  two  figures  of  the  root 
ill  be  the  same  as  that  explained  in  the  first  example^ 
I ^id  it  will  stand  thus ; 
i 62|25i21(7» 

' 49 


148 


1325 

1184 


1413- 
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We  now  annex  to  the  remainder  the  third  period  21,  and 
we  double  the  part  of  the  root  abeady  found,  78,  and  set 
down  the  result  156  as  a partial  divisor,  and  proceed,  as 
before,  to  divide  14121  by  1560,  and  annex  the  quotient 
9 to  the  root  and  to  the  divisor ; and  multiplying  1569 
by  9 we  set  the  product  under  the  1412}  ; thus  our 
process  in  full  will  be 

62125121(789 
'■  49 


148 


1569 


1826 

1184 


14121 

14121 


789  is  the  root  required. 

Note.' — In  practice,  instead  of  dividing  1825  by  140, 
it  is  usual  to  divide  132  by  14,  and  instead  of  dividing 
14121  by  1560,  to  divide  1412  by  156.  The  quotient 
thus  obtained  is,  however,  sometimes  too  gi-eat,  as  will 
be  seen  in  -the  next  Examples. 

We  now  give  two  Examples  in  which  the  o -jo  period 
has  only  one  figm-e,  which  must  always  he  the  case  when 
the  proposed  square  has  an  odd  number  of  figures  in  ih 

To  find  the  square  root  of  189475225. 

Marking  off  the  figures  by  pairs,  comm' "ciug  from 
the  right,  we  have 

1189147162126(18766 
1 


23 


2746 

27626 


69 


2047 

1869 


17862 

16476 


137626 

137626 


squabs;  boo%. 


Note.— In  divitimg  8^  by  20  the  quotient  is  4,  but  if 
re  added  this  to  complete  the  divisor,  it  would  become 
4,  which  being  multiplied  by  4,  would  give  96,  a num- 
ber larger  than  89. 

To  find  the  square  root  of  89601. 

8196101  ( 199 

1 


296 

261 


Note  I. — The  division  of  296  by  20  illustrates  the 
emarks  made  on  the  last  example. 

Note  II. — The  second  remainder,  35,  is  greater  than 
he  divisor,  29,  a result  not  uncommon  in  this  operation. 

Examples.  (1’*') 


8601 

8601 


Find  the  square  roots  of 

~“(1)  196. 

“t3)  1024 
^6)  88209. 

• (7)  106929. 

■-(9)  193600. 


(11) 

(18, 

(is: 

(IT 


863729161. 

650183936.- 

4124961. 

82239684.- 


-(2) 

(4) 

(6) 

(8) 

(10) 

(12) 

(14) 

(16) 

(18) 


629. 

6625. 

119025. 

761689. 

697226.“ 

22071204.— 

6256250000."^ 

646121000000. 

191810713444. 


124.  To  find  the  square  root  of  a Decimal  Fraction^ 

When  the  given  number  has  an  even  number  of  deci- 
nal  places,  we  proceed  to  find  the  square  root  as  if  the 
number  were  an  integer,  and  mark  off  in  the  root  a 
iumber  of  decimal  places  equal  to  half  the  number  in  iht 

'uare. 

Thus,  if  the  square  be  a decimal  of  the  sixth  order, 
the  root  will  be  a decimal  of  the  third  order, 

For  example,  to  find  the  square  root  of  6'S22249. 
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SQUARE  ROOl^  - 

5-'.32!22  49*(2-307  ' ' ' ' 

4 

43 

132 

129 

46 

322 

Since  4G  is  not  contained  in  32,  we  annex  an  0 to  th 
divisor,  and  also  to  the  root,  and  bring  down  the  nei 
period  thus. 

4607 

1 32249 
1 32249 

Examples.  (Ivi).* 

Find  the  squai-o  roots  of 


(1) 

16-81. 

(2) 

281-9041. 

(3) 

•9025. 

(4) 

•2601. 

(«T 

•0625. 

(3) 

•000729. 

(7) 

17242-3161. 

(8) 

1-002001. 

(9j 

44415-5625. 

(10)  18947-5225. 

125.  In  finding  the  square  root  of  a decimal  fractio 
we  must  he  careful  to  make  the  decimal  such,  that  tb 
index  of  its  order  is  an  even  number. 

Thus,  if  we  have  to  find  the  square  root  of  *4,  w 
change  the  decimal  into  an  equivalent  decimal  of  th 
second,  fourth,  order,  thus,  -40, -4000,  -400000,. 

This  is  done  in  order  that  the  denominator  of  th 
equivalent  fraction  may  be  a perfect  square,  which  i 
the  case  in  the  fractions 

40  4000  400000 

100  ICOOU  lOOOOOO"' 
but  not  in  the  fractions 

4 400  40000 

To  1000  lOUOOO 

Also,  since  for  every  j^air  of  figures  in  the  square  -w 
have  one  figure  in  the  root,  we  shall  have  to  take 
number  of  figures  in  the  decimal  part  of  the  squai 
double  the  number  of  decimal  places  we  are  to  have  i 
the  root. 
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Buppose,  for  example,  we  have  to  find  the  square 
»tof  *144  to  four  places  of  decimals. 
jWe  must  have  eiglit  decimal  places  in  the  square, 
IS,  ’14400000,  and  we  mark  off  these  and  proceed  as 
[the  extraction  of  tlie  root  of  whole  numbers,  the  root 
ng  a decimal  of  the  fourth  order  : thus^ 

^ *14l40!00l00  ( -3794  .... 


‘ 67 

640 

469 

749 

7100 

6741 

7684 

85900 

80836 

6664 

^^OTE. — The  square  root  of  a decimal  of  an  odd  order 
non-terminating  decimal. 


Examples* 

[Extract  to  four  places  of  decimals  the  square  roots  of 
I 20.  (2)  80.  (8)  -9.  (4)  ’121. 

•169.  (6)  -016.  (7)  -00064.  (8)  *00121. 

16-246.  (10)  -9.  (11)  -26.  (15?)  42’03. 

|126,  If  we  have  to  find  the  square  root  of  a vulgar 
iction,  we  can  always  by  multiplication  make  the 
Nominator  a perfect  square,  if  it  be  not  already  so, 
Wtiplying  the  numerator  by  the  same  number. 

[We  then  find  the  square  root  of  the  denominator,  and 
id,  exactly  or  approximately,  the  square  root  of  the 
imerator,  and  make  the  results  respectively  the  de- 
immator  and  numerator  of  a fraction,  winch  is  the 
bt  required,  exactly  or  approximately. 


y/25 

v/86 


5 

6 


\ 


fix.  (U). 


% 3 


I 2X3  - 

\ 8x3  ff 


sf  6 


\ 
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We  can  now  extract  the  square  root  of  6 to, 
three  places  of  decimals,  thus  : 

6-l00;00l'00(  2-449;..... 

4 


44 

484 

4889 


200 

176 


2400 

1936 


46400 

44001 


2399 

|2  ^ 2-449... 


\3 


= -816. 


Or  we  might  have  reduced  | to  a decimal,  thus : 
•666G66...,  and  then  have  extracted  the  square  root  of 
this  decimal. 


Ex.  (3). 
Ex.  (4). 


L17  /529  s/529  23  „ 7 

V8M  = V(i4=7bT=T=V 

1-28 

To  find  the  square  root  of 


Thus, 


. 1 1-2^ 
\ 12.^ 


Here  we  can  reduce  the  fraction  to  loAver  terms. 

'1-28  ^ ^-64  ^ -^^32 
.5  ~ V6-25  2-5 

127.  integer  can  always  he  changed  into  a per- 
fect square  by  multiplying  by  a number  equal  to  or  less 
than  the  proposed  integer. 

For  example, 

7 is  changed  into  a perfect  square  if  .multiplied  by  7 
18  is  changed  into  a perfect  square  if  multiplied  by  2. 

Examples.  (Iviii). 

Find  the  square  roots  of 

(1)  II  (2)  tVt 

(■^)  tIII  (^)  TWa'/f) 

(8)  3,^ 


(7) 

(10) 


(11) 


(3) 

(6)- 

(3) 

(12) 
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«d  find  to  four  places  of  decimals  the  square  roots  of 
j(i3)  I (14)  M (15)  n 

I (16)  9i  (17)  76U 

I XI¥.  Cube  Root. 

128.  Wlien  a number  is  multiplied  by  itself  twice, 
Le  result  is  called  tbe  Cube  of  the  number.  Thus  27 
1 the  cube  of  8,  and  216  is  the  cube  of  6. 

129.  The  Cube  Boot  of  a given  number  is  that 
umber,  whose  cube  is  equal  to  the  given  number. 

Thus  the  cube  root  of  343  is  7,  because  the  cube  of  7 
848 

I The  symbol  y , placed  before  a number,  denotes  that 
le  cube  root  of  that  number  is  to  be  taken : thus 
is  read,  “the  cube  root  of  125.” 

1 130.  A number,  which  has  an  integer  for  its  Cube 
ioot,  is  called  a Pekfecx  Cube. 

I The  numbers,  less  than  1000,  which  are  perfect  cubes, 
aould  be  committed  to  memory : they  are 
1 1,  8,  27,  64,  125,  S16,  343,  512,  729, 

|id  the  cube  roots  of  these  numbers  are  respectively 
1 1,  2,  8,  4,  6,  6,  7,  8,  9. 

131.  To  find  the  Cube  Boot  of  a perfect  cube, 
:eater  than  1000,  we  proceed  by  a rule,  which  we  shall 
Pw  explainc 

Ex.  (1).  To  find  the  cube  root  of  91125. 


4 

91  1 125 
64- 

12 

5 

4800 

625 

27125 

« 

5425 

27125 

First_ divide  the  number  91125  into  two  periods  by  drawing 
a line  marking  off  th'^ee  figures  on  tbe  right. 

Then  take  the  nearest  perfect  cube  not  greater  than  91, 
which  is  64,  and  set  down  its  cube  root,  which  is  4,  in  a 
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line  with  91125,  and  some  way  to  the  left.  - This  is  the 
first  figure  of  the  root. 

Then  subtract  64  from  91,  and  to  the  remainder  attach 
the  second  period,  125. 

Now  place  three  times  the  first  figure  of  the  root,  12,  to 
the  extreme  left,  and  three  times  the  square  of  the  first 
figure  of  the  root,  48,  with  two  zeros  annexed  to  it,  just 
on  the  left  of  the  27125. 

Divide  27125  by  4S00,  and  set  the  quotient,  6,  midway 
bstvreen  12  and  4800.  Then  read  12  6 as  125  ; 

nmitiply  this  by  6 ; put  the  result,  625,  umder  the  4800 ; 
add  it  to  the  4800 ; this  gives  6425 ; multiply  this  by  5 ; 
put  the  result,  which  is  27126,  under  the  first  remainder ; 
subtract,  and  as  there  is  no  remainder,  the  process  is 
complete,  and  the  root  is  45. 


Examples-  (hx) 


Find  tire  cube  roots  of 

) 4096. 

(2) 

82768. 

(9) 

74088. 

) 498089. 

(5) 

614125. 

(6) 

262144. 

) 89804. 

(81 

889017. 

(9) 

614125. 

(lo: 

) 970299. 

(11 

59319. 

(12) 

260047. 

Next,  let  ns  take  the  case  in  which  the  cube  root'has 
three  figui-es,  and  extract  the  cube  root  of  428661064. 

7 428  i 661  j 064 

843 


6 

14700 

1075' 

85661 

15776 

26 J 

78875 

4 

1687600 

9016 

6786064 

1696616 

6786064 

We  separate  the  number  428661064  lntr>  three  periods, 
and  take  the  nearest  perfect  cube  not  greater  than  428, 
which  is  848,  and  we  set  down  its  cube  root,  which  is  7. 
We  then  subtract  848  from  428,  a&d  aanex  to  the 
remainder  661,  the  second  period. 

i 
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^Then  set  down  three  times  ,7,  which  is  21, 
and  three  times  the  square  of  7>  which  is  147,  and  add 
two  zeros  to  it. 

Then  we  divide  85661  by  14700,  which  gives  the  quotient 
0,  and  this  we  put  down  midway  between  21  and  14700. 
Then  we  multiply  216  by  5,  which  gives  1076 ; we  add 
this  to  14700;  we  multiply  the  result,  15776,  by  6 ; and 
subtract  the  product,  78875,  from  85661  ; and  to  the 
remai^^Ser  we  annex  the  third  period,-064. 

We  then  set  down  three  times  75,  which  is  226, 
and  three  times  the  square  of  75,  which  is  16875. 

N.B. — ^This  last  result  can  be  obtained  by  setting  the 
^ square  of  5,  the  second  figure  of  the  root,  under  the  second 
divisor,  and  adding  the  three  numbers  coupled  by  the 
bracket. 

We  then  annex  two  zeros,  to  16875  and  repeal  the  process 
explained  above,  to  find  4,  the  third  figure  of  the  cube 
root,  which  is  in  this  case  754. 

Hext,  iStke  the  case  in  which  the  root  has /ow  figures 
Ind  find  the  cube  root  of  14832537993, 

2 14  1 832  1 637  1 998 

8 


786 


266 

1466 

16 

172800 

8626 


176426 

26 


6824 


10085S7 


882125 


7 1B007600  126412993 

61499 


18068999  126412993 

Hence  the  root  required  is  2457. 

Note. — In  dividing  6832  by  1200  the  quotient  is  6,  but  if 
we  took  this  for  the  second  figure  of  the  root  we  should  find 
that  the  addition  of  6 times  65,  or  826,  to  1200,  would  give 
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1525,  and  this  multiplied ;by  5 would  give  7625,  a number  t0( 
large  to  be  subtracted  from  6832. 

Examples,  (lx), 


Find  the  cube  roots  of 


r) 

14706125. 

(2)  149721291. 

(3) 

28934443. 

vh 

300763000. 

(5) 

2097152. 

(6) 

5735339. 

(7) 

99252847. 

(8) 

1092727. 

(9) 

16777216. 

(10) 

194104539. 

(11)' 

' 84027672. 

(12) 

130323843. 

(13) 

322828856. 

(14) 

354894912. 

(15) 

400227072. 

(16)  134217728.  (17)  122615327232. 

(18)  673373097125. 

132.  To  extract  the  Cnhe  Boot  of  a Decimal  FractiortM 

In  order  that  a Decimal  Fraction  may  be  a Perfec 

Cube,  it  must  be  of  the  3rd,  6tb,  9fcb order,  tb( 

Index  of  the  order  being  some  multiple  of  3. 

We  then  proceed  in  the  following  way  : 


Ex.  (2)  To  find  the  cube  root  of  ’SdS. 

'343'  7 


^•343 


1000  10 


= -7. 


Ex.  (2)  To  find  the  cube  root  of  •039304. 


- 8 / 39304  34 

Ex.  (3)  To  find  the  cube  root  of  -012812904. 

® I"  12812904  234 

V -012812904  > IQQQQQQQQQ  ~ “ *234. 


133.  To  extract  the  cube  root  of  an  integer  or  deci 
mal  expression  to  a particular  place  of  decimals,  w« 
must  take  three  times  the  number  of  decimal  places  in  th( 
expression. 


Thus,  to  find  the  cube  root  of  4-23  accurately  to  tbre( 
places  ofdecimals  we  extract  tbecuberootof  4-230000000, 
making  the  given  expression  a decimal  of  the  ninth 
order.  In  working  this  example  we  find  the  cube  rooi 
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f 4280000000,  regarded  as  a whole  numdkr,  and  mark  off 
iree  decimal  places  in  the  result. 

! 134.  The  cube  root  of  a Vulgar  fraction  may  be  found 
y taking  the  roots  of  the  numerator  and  denominator, 
|r  by  reducing  the  fraction  to  a decimal  of  the  3rd,  6th, 
jth.,...  order,  and  proceeding  as  in  Art.  188, 

Examples. 

Find  the  cube  roots  of 

(1)  -389017  (2)  -048228644  (8)  27064-086008 

(4;  (5)  m (6)  6^  (7)  405^^; 

nd  find  to  three  places  of  decimals  th«  cube  roots  o* 

I (8)  6 (9)  676  ’ (10)  -121861281 

111)  15-926972504  (12)  f (13)  f 

(14)  1 (15)  7f  (16)  ^ 

\ 135.  The  fov,rih  root  of  a number  is  found  by  taking 

he  square  root  of  the  square  root  of  the  number. 

j Thus  y4096  = v/64  = 8. 

! The  sixth  root  of  a number  is  found  by  taking  the  cube 
oot  of  the  square  root  of  the  number. 

Thus  V64  = V8  = 2. 

1 Examples,  (l^ii) 

kind  the  fourth  roots  of 

(1)  631441  (2)  4100626  (3)  1575-2961; 

nd  the  sixth  roots  of 

(4)  482^9  m 24794911298  (6)  282429-686481. 


COMMERCIAL  ARITHMETIC. 


XV.  On  English,  Canadian,  and  United  States 
. Cui’rencies. 

136*  Having  explained  the  principles  and  processes 
of  Pure  Arithmetic,  we  proceed'  to  show  how  they  are 
applied  to  Commercial  affairs. 

Measures  op  Money. 

4 farthings  are  equivalent  to  1 penny, 

12  pence  are  equivalent  to  . 1 shilling 

20  shillings  are  equivalent  lo  1 pound. 

The  symbol  £ placed  before  or  over  a number  denotes 


s.  ........  affeeu  shillingSf 

d after  .pence. 


£ 8.  d.. 

rhus  £14.  Bs.  7(i.,  or  14.  5.  7 stands  for  fourteea 
pounds,  five  shillings  and  seven  pence. 

Since  1 farthing  is  one-fourth  of  a penny, 

2 farthings  are  one-half  of  a penny, 

8 farthings  are  three-fourths  of  a pemy. 

Hence  the  symbol  is  placed  for  1 farthing, 

« \d 2 farthings  or  a halfpenny. 

|d.  8 farthings. 

The  symbol  q.,  placed  after  a number,  is  sometimes 
used  to  denote  farthings:  thus,  Sq.  stands  for  three 
farthings. 

137.  We  call  £14  a simple  quantity,  and  £14.  Bs.  Id. 
a compound  quantity,  because  the  former  is  expressed 
with  reference  to  a single  unit,  while  the  latter  is  ex* 
pressed  with  reference  tq  tliree  units. 


6AHAt)lAN  AND  DNlTSD  BTAfKS  OOtMS. 


Il« 

138.  The  nnit  in  Canadian  and  United  States  cur- 
[encies  is  called  a doUar,  The  tenth  part  of  this  unit 
s called  a dime ; the  tenth,  part  of  the  dime  is  called  a 
fent ; and  the  tenth  of  the  cent  is  called  a mill.  We 
nay  conceive  the  unit,  then,  to  be  divided  into  ten 
[qual  pai-ts,  each  of  these  parts  into  ten  other  equal 
' >axts,  and  so  on.  Hence  Canadian  and  United  States 
iurrencies  are  based  on  the  Decimal  System  of  Notation^ 
ind,  therefore,  all  operations  in  these  currencies  are 
)erformed  by  means  of  the  rules  in  Decimal  Fractions, 
t is  to  this  circumstance  that  they  owe  their  great 
^ limplicity. 

:ABLE  of  CANADIAN  and  UNITED  STATES  COINS. 

riTED  STATES  COINS. 

Gold, 

Double  Eagle,  or... $20 

Eagle,  or  $10 

Half  Eagle,  or $6 

Three  Dollar  Piece. 
Quarter  Eagle,  or...  |2| 
Dollar. 

Silver. 

Dollar. 

Half  dollar. 

Quarter  dollar. 

Dime. 

Nickel. 

|5-oent  piece  answers  to 6-cent  piece. 

8-cent  piece. 

Brorm.  Bronze. 

1 cent.  1 cent. 

iliU,  not  coined.  Mill,  not  coined. 

Ex.  (1).  $261,  7 cents,  8 mills. 

= 1(251  -f  "h  rhj 
= $(261  -j-  tAh  + ~r  xttrvri 
~ $(261  -4- 
rrr  | 261*078. 


OANJiniAN  COINS. 

Gold. 

I British  Sovereign,  worth 
I i $4.86|. 

5ritish  Half-Sovereign. 


Silver. 

0-cent  piece  answers  to 

!6-cent  piece  answers  to 

50-cent  piece  (no  longer  coined). 
0-cent  piece  answers  to 
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Ex.  (2).  $55-923 

= 1(55  + + Tu¥  + T-Aoj 

= t'(55  + 

= $ 55  + 92  cents  + 3 mills 
= $ 55,  92  cts.  3 mills. 

The  English  gold  coinage  consists  of  H pure  metal  and  c 
ih-  alloy. 

The  gold  and  silvei'  coinage  of  the  United  States  consist 
of  m'  pure  metal  and  alloy. 

The  silver  coin  in  Canada  and  England  is  pure  meta 
and  4'V  copper. 

Gold  and  silver  thus  alloyed  are  called  standard.  Th 
gold  or  silver  before  it  is  coined  is  called  bullion. 

The  1-cent.  piece  is  made  of  bronze,  and  is  1 inch  ii 
diameter,  and  100  of  them  weigh  1 lb.  avoirdupois. 

The  term  carat  is  employed  to  denote  the  fineness  of  gold 
Perfectly  pure  gold  ia  said  to  be  24  carats  fine  ; a mixture  o 
18  parts  pure  gold  and  6 pm-ts  of  some  other  metal,  is  said  t( 
be  18  carats  fine.  This  latter  is  termed  jellewer’s  gold. 

REDUCTION  OF  MONEY. 

139=  The  expression  5s.  Id.  stands  for  a sum  o: 
money,  which  is  made  up  of  five  shillings  and  sevei 
pence.  Now,  since  one  shilling  is  equivalent  to  twelvt 
pence,  five  shillings  are  equivalent  to  sixty  pence ; anc 
therefore  five  shillings  and  seven  pence  are  equivalen 
to  sixty-seven  pence. 

The  process  Dy  which  we  change  the  compound  ex- 
pression 5s.  Id.  into  the  equivalent  simple  expression 
G7d.,  is  arranged  thus  : 

s.  d. 

5 . 7 
12 

67d. 

and  we  describ'  the  process  thus:  We  change  the  5 

. shillings  into  pence  hy  multiplying  by  12,  and  ndd  to  the 
product  the  7 pence. 


g^UOtlON  07  UON^. 


ill 


^a!n,  to  ehange  the  compound  expression  £4.  7s.  lOicf. 
lo  an  equivalent  number  of  farthings,  we  proceed  thus : 

£ 8.  d. 

4 . 7 . lOi 

20 


87s. 

12 

I 1064d. 

4 

4218?. 

f0t  we  ehange  £4  to  shillings  and  add  7s.,  making  87s. ; 

m S7«.  to  pence lOd.,  making  1054(1.; 

,n 1054d.  to  farthings 2q„  making  4218^'. 

i Bzamples- 

Reduce  to  farthings 

; (1)  8H;  7i.;  9d.;  ll|d. 

' (2)  2s.  8d.;  5s.  7U;  12s.  Q^d.;  17s.  7}d. 

! (3)  ^3.  12s.;  M;  £2.  17s.  %^d.;  ^17.  4s.  5|d. 

Rieduce  to  pence 

(4)  6s.;  4s.  lOd.;  7s.  lOd.;  8s.  9d.;  13s.  7d. 

(5)  £4  ; £5.  2s.  4d.;  £17.  14s.  5d.;  £53.  13s.  lid 

(6)  ^174.  10s.;  .£432,.  16s.  lOd.;  ^1274.  17s.  9d. 

L40.  The  converse  operation,  by  which  we  express  a 
,ple  quantity  in  terms  of  an  equivalent  compgund 
intity,  will  be  best  explained  by  the  following  Ex- 
i fples. 

^x.  (1).  Nine  farthings  will  be  expressed  as  pence  and 
things,  if  we  divide  9 by  4 (since  4 farthings  ~ 1 penny), 

I down  the  quotient  as  pence,  and  the  remainder  as 
iihings,  thus  : 9 farthings  = |d.  = 2\d. 

Sx.  (2).  Again,  33  pence  will  be  expressed  as  shillings 
I pence, if  we  divide  83  by  12  (since  12  pence  = 1 shilling), 
' j down  the  quotient  as  shillings,  and  the  ‘ remainder  as 

II  jioe,  thus  : 83  pence  = f | shillings  = 2s.  9d. 

px.  (3).  Also,  75  shillings  = ^ pounds  = iS8. 16s. 


Hi 
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Ex.  (4).  To  express  4275689  farthings  r!n  terms  of  £ s. 

farthings. 

4 4275689 


12 


20 


1068909d.  and  8 farthings  over. 


8907,6a.  and  9 pence  over. 


^4453  and  16a.  over. 

.*.  4275639  farthings  = ^4463  16a.  9^. 

These  methods  of  expressing  a given  sum  of  mon 
in  another,  but  equivalont.  form  are  included  in  t 
word  Reduction. 


(Ixiv) 


Examples 

Reduce  to  pence  and  farthings  the  following  numhe 
of  farthings : 

(1)  67.  (2)  173.  (8)  197. 

Reduce  to  shillings,  pence  and  farthings  the  foUowi 
numbers  of  farthings : 

(4)  367.  (6)  479.  (6)  747. 

Reduce  to  £ s.  d.  the  following  numbers  of  farthing 
(7)  4238.  (8;  876289.  (9)  542880. 


141.  The  copper  coins  in  use  in  Great  Britain  a 
the  Farthing,  the  HaKpenny,  and  the  Penny. 

The  silver  coins  in  use  are  the  Crown,  (5a.),  the  Ha 
crown  (2«.  6(i.),  the  Florin  (2a.),  the  Shilling,  the  Si 
pence,  the  Fourpenny  piece  (or  Groat),  and  Uie  Thn 
penny  piece. 


The  gold  coins  in  use  are  tlie  Sovereign  or  Pound, 
the  Half-sovereign.  The  Guinea  (21«.)  and  the  Ha 


guinea  (10«.  6cf.)  are  not  in  use,  but  reference  is 
quently  made  to  them. 


COMPOUND  ADDITION. 


142.  In  adding  compound  expressions  together,  \ 
follow  the  principles  which  regulate  the  process 
Addition  in  the  case  of  pure  numbers. 


COMPOUND  iJDDmOX. 
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Phns,  in  adding  sums  of  money  vr&  arrange  them  so 
[t  the  pounds  stand  under  pounds  in  vertical  coi- 
ns, shillings  under  shillings,  pence  under  pence,  and 
ihings  under  farthings.  For  example,  if  we  have  to 
[ together  Sid.,  8«.  Sid.,  6«.  4d.,  and  17«.  9fd., 
arrange  them  thus  : 

B, 

4 . H 
8 . 3i 

6 . 4 
17  . 9f 

; ^1  • 10  • ^ 

Ldding  the  columns  of  fai-things,  we  find  its  sum  to 
!6  faithings,  and  thiti  being  equivalent  to  1 penny 
. 2 farthings,  we  place  ^ under  the  column  of  far- 
igs,  and  carry  on  1 for  addition  to  the  column  of 
ice.^ 

^0  sum  of  the  column  of  pence,  increased  by  1 , we 
1 to  be  20  pence,  and  this  being  equivalent  to  1 shil- 
^ and  8 pence,  we  place  8 under  the  column  of  pence 
. carry  on  1 for  addition  to  the  column  of  shillings. 
Ihe  sum  of  the  columns  of  shilhngs,  increased  by  1, 
find  to  be  30  shillings,  and  this  b^eing  eqni  raient  to 
?ound  and  10  shUlmgs,  we  place  10  under  the  coi- 
ns of  shillings,  and  set  down  dEl  by  itself  on  the  left 
[d. 

Lgain,  if  we  have  to  add  together  £26  is.  9|d., 

, 125.  7id.,  ^245  Os.  2d.,  £7  15s.  8id.,  and  is.  8fd,, 
arrange  them  thus : 

\ 26  . 4 . 9| 

I 82  . 12  • 7i 

245  . 0 . 2 

i 7 . 16  . 8i  ' 

0 . 4 . 8i 

£B11  . 18  . Oi 

ling  the  column  of  farthings,  we  find  its  sum  to  be  9 
ihings,  and  this  being  equivalent  to  2 pence  and  1 
jhing,  we  place  | under  the  column  of  fartliings,  and 
ry  on  2 for  addition  to  the  column  of  pence^ 
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The  sum  of  the  column  of  pence,  increased  by  2,  ▼ 
find  to  be  36  pence,  and  this  being  equivalent  to  8 shi] 
lings,  we  place  0 under  the  column  of  pence,  and  can 
on  three  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  i 
we  find  to  be  88  shillings,  and  this  being  equivalent  to 
pound  and  18  shillings,  we  place  18  under  the  columi 
of  shillings,  and  carry  on  1 for  addition  to  the  columr 
of  pounds. 

The  sum  of  the  columns  of  pounds,  increased  by  1, 
find  to  be  311,  which  we  place  under  those  column 
and  the  sum  is  complete. 


Examples-  (!*▼) 


Perform  the  operation  of  addition  on  the  foUowin 
sums  of  money  : 


£ 

s.  d. 

£ 

8.  d. 

£ «.  d. 

£ 8. 

(1)  3. 

6 . 2 

(2)  6 

.8.8 

(8)  6 . 8 . 7 

(4)  7.6. 

4 . 

6 . 8 

7 

.9.6 

4 . 6 . 8 

5.8. 

7 . 

9 . 8 

8 

.4.9 

a . 9 . 10 

9.6. 

2 . 

4 . 10 

6 

.6.2 

9-7.6 

7.4.: 

. 4 . 

9.  2 

9 

.0.4 

4.3.0 

2.6.: 

£ 

s.  d. 

£ 

s.  a. 

£ s.  d. 

£ s.  i 

(6)  8. 

4 . 8i 

(6)  4 

. 7 . 6|  (7)  7 . 8 . 4f 

(8)  6.2.1 

2 , 

6 . ^ 

6 

. 8 . 9i 

6.9.2 

6.3.5 

7 - 

6 . 8i 

9 

,.  6 . 2| 

5.  2. 

7.8.^ 

6 . 

9 .6J 

8 

. 7 . 4^ 

6.8.9 

8.9.] 

4 . 

7.  9^ 

5 

. 9 . 6| 

7 . 6 . 4i 

6.3. 

(9) 

(10) 

(12) 

£ s.  d. 

£ 

8. 

d. 

. 

£ 8.  d. 

;6  8. 

16.19.  4 

26 

. 9 . 

2 

17  . 9 . 10 

21 . 11  . 

14 . 18  . 2 

18 

. 0 . 

11 

61  . 11  . 4 

£7.6. 

67  . 8 . 10 

9 

. 16  . 

4 

18  . 6 . 9 

4.  6. 

42  . 5 . 8 

67 

. 17. 

8 

28 . 14  . 7 

17 . 17  . 

12.  7.  9 

24 

. 19  . 

2 

21  . 3 . 7 

89. . 18 . 

16 . 10  . 4 

89 

. 16  . 

8 

93  . 14  . 6 

47 . 11 . : 

COMPOUND  SUBTBAGXION. 
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£ t.  a. 
18)  16  . 8.7^ 
78 . 13 . 9i 
21 . 17 . 4| 
6.8.7 
I 86 . 11 . 4i 

I 42  . 8 . 


£ a.  d. 
(14)  85  . 8 . 9| 
78  . 10 . 4f 
26.  8.9 
4.  0.7^ 
86  . 12 . 6i 
42  . 6 . 9| 


£ 8.  d. 

(16)  143 . 17  . 9^ 
876 . 11  . 2i 
972.  9.10 
397.  4.  84 
674  . 4 . 104 
638  . 9 . 64 


COMPOUND  SUBTRACTION, 

143.  The  process  of  subtracting  one  compound 
antity  from  another  is  founded  on  the  principles  ex- 
lined  in  Art.  20,  and  the  following  Example  will  supply 
j that  is  necessary  to  make  the  method  dear : 

£ 8.  d. 

From  27  . 6 . 24 

Take  13  , 17  . ^ 


! ^13  . 7 . 9f 

Arranging  the  columns  as  in  addition,  we  reason 
lis : we  cannot  take  2 farthings  from  1 farthing,  and 
1 therefore  add  4 farthings  to  the  1 farthing,  making  6 
things,  and  taking  2 farthings  from  6 farthings  we 
fcain  as  a remainder  8 farthings,  which  we  set  down 
|der  the  column  of  farthings. 

We  then  add,  by  way  of  compensation,  1 penny  to  the 
pence  in  the  lower  hne.  We  have  then  to  take  5 pence 
m 2 pence,  and  as  we  cannot  do  this,  we  add  12  pence 
the  twopence,  making  14  pence,  and  taking  5 pence 
m 14  pence,  we  obtain  as  a result  9 pence,  which  we 
^ce  imder  the  column  of  pence. 

We  then  add,  by  way  of  compensation,  1 shilliDg  to 
3 17  shillings  in  the  lower  line.  We  have  then  to 
p 18  shillings  from  6 shillings,  and  as  we  cannot  do 
is,  we  add  20  shillings  to  the  6 shillings,  making  26 
iUings,  and  taking  18  shiUings  from  25  shillmgs,  we 
tain  as  a result  7 shillings,  which  we  place  under  the 
lumn  of  shillings, 

jPinfdly,  we  add,  by  way  of  compensation,  1 pound  to 
j 18  pounds,  ^d  we  take  14  pounds  hom  27  poipads, 


18S 
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obtaining  as  a remainder  13  pounds,  whidi  w©  plaj 
under  the  column  of  pounds. 


Esamplas.  (Isvi) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 


From 


£ 

9. 

d. 

£ 

9. 

d. 

94  • 

12  . 

7 

take 

68 

. 9 

. 2. 

75  . 

9 . 

6 

) » 

47 

. 8 

. 8. 

68  . 

13  . 

4 

> i 

49 

. 14 

. 6 

276  . 

17  . 

t 9 

37 

. 19 

. 7i 

1247  . 

5 , 

lOi 

> * 

1246 

. 11 

. 8i 

3000  . 

10  . 

n 

T > 

2998 

. 13 

. Ilf 

199  . 

0 . 

Oi 

> J 

. 198 

. 19 

. 10^ 

80609  . 

6 . 

2| 

» t 

79089 

. 12 

. 6i 

44006  . 

7 . 

H 

9 9 

7896 

. 10 

. 2i  1 

80704  . 

0 . 

6 

9 9 

29484 

. 0 

. ! 

COMPOUND  MULTIPLICATION.  | 

144.  To  multiply  a compound  expression,  ) 
M 8s.  by  a number,  as  9,  is  equfTalent  to  takifi 
the  sum  of  nine  expressions,  each  equal  to  £4.  8s.  9|t 
Instead  of  writing  these  expressions  one  under 
other,  and  finding  their  sum  by  the  process  of  additioi 
we  obtain  the  required  result  by  multiplying  each  ( 
the  four  quantities,  composing  the  expression,  sep« 
rately  by  9,  calculating  the  value  of  each  result  as  i 
addition,  setting  down  part  of  those  results  under  ti 
several  columns,  and  carrying  on  part,  as  in  additioi 
thus : 

S a.  . 

4 . 8 . 9f 


^S9  . 19  . 3| 

The  process  may  be  more  fuUy  explained  thus : ^ 

9 times  3 farthiny:s  ==  27  farthings  = 6fd.:  set  downu.' 
under  the  column  of  farthings,  and  carry  on  6 to  the  pent 


9 times  9 pence  — 81  pence,  and  6 pence  added  gives  i 
pence  ===  7s.  3c?.:  set  down  8 under  the  column  of  pence, 
carry  on  7 to  the  shillings, 

9 times  8 shillings  = 7^?  '^trllirpT^'  wd  ,7  shillings  ad( 
gives  79  shillings  = ^3.  19f.:  19  under  the  ooh 

pf  ph-iliings,  and  carry  oa  & U'  fV'C 


eSMfdtjND  ^tJLTIPUOATIO^. 


in 

times  4 pounds  = 36  ponuds,  and  3 pounds  added  gives 
pounds,  which  is  set  down  under  the  pounds. 

[45.  When  the  multiplier  can  he  split  up  into 
liors,  each  of  which  is  not  greater  than  12,  we  multi- 
I the  compound  expression  first  by  one  of ’the  factors, 
1 then  multiply  the  product  by  another  of  tlie  factors, 
in  the  case  of  Simple  Multiphcation. 

Thus  if  we  have  to  multiply  £12  is.  7 id.  hj  15,  we 
Itiply  first  by  5,  and  the  product  by  3,  thus  ; 

£ 8 d. 

12  . 4 . 

; 6 


I 61  . 8 . 1|  Product  by  6. 

8 

! £183  ,9.4^  Product  by  16. 

Igain,  to  multiply  £17  14s.  ^d.  by  180,  wf  smj 
[ceed  thus : 

£ 8.  d. 

17  . 14  . 9 

10 

177  .7.6  Product  by  10 
6 


1064  .6.0  Product  by  60. 
8 


I £3192  . 16  . 0 Product  by  180. 

! Examples.  Oxvii) 

the  value  of 

) 4 things  at  7s.  3d.  each.  (2)  6 at  14d.  (3)  6 at  7M. 

I ) 7 at  9s.  6d.  (5)  8 at  2s.  id.  (Gi  10  at  2s,  2^.' 

I)  11  at  ^^2  is.  id.  (8)  12  at'£l  4s.  3d.  ' 

) 14  at  IVs.  Gd.  (10)  15  at  7s.  lOM.  (11)  16  at  27a 

( 18  at  17s.  Gd,  (13)  20  at  £5  ils.  id. 

1)  21  at  6s.  (15)  22  at  £5  11s.  id. 

S)  24  at  £4  7s.  (17)  25  at  4s.  Gd. 

•)  27  at  os.  11  (19)  28  at  2s.  8d.  (20)  80  at  £1  12s. 

) 83  at  £1  2s.  ,'22>  86  at  £1  2«-  6cJ 
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146.  When  the  multiplier  cannot  be  split  up  in 
factors,  we  may  proceed  as  in  the  following  example! 

Es,  (1).  To  multiply  £17  12s.  by  79. 

£ s.  d. 

17  . 12  . 9h 
10 


176  . 7 . 84  Product  by  1 

7' 


1233  . 13  . 114  Product  by  7 
Mulfciplyingfirstlineby  9 158  . 14  . 11 1 Product  by  9 


Adding  the  last  two  results  £1393  . 8 . 10|  Product  by  7 

Ex.  (2).  To  multiply  £3.  17.5.  9id.  by  3296. 

£ s.  d.  . 

3 o 17  , 9,4 


38  . 17  . 11  Product  by  10. 
10 


388  . i9  . 2 Product  by  100 

10 


3889  c 11  . 8 Product  by  100 
3 


11688  . 15  . 0 Product  by  300' 

Multiplying  5th  line  by  2 777.18.  4 “ by  200 

Multiplying  3rd  line  by  9 350  .1.3  “ by  90. 

Multiplying  1st  line  by  6 23  . 6 . 9 “ by  6.. 


.Adding  last  four  results  £12820  .1.4  Product  by  3291 


147.  The  following  is  a method  by  which  the  proces 
of  multi jilying  a compound  quantity  by  a number  greah 
than  1000  is  somewhat  shortened.  We  take  as  an  illuffl 
tration  the  example  just  worked.  The  process  is  eH 
simple  that  no  verbal  exj>lanation  is  necessary.  II 


COMPOUND  DIVISXON. 


m 


2 j 8296 
d.  1648 

29664  the  result  of  multiplying  the  top  line  by  ' 


12 


31812 


8.  2609  and  Ad. 

23072  ) 

3296  ^ result  of  multiplying  the  top  line  by  It. 


20 


6864,1 


£ 2932  and  Is. 

9888  the  result  of  multiplying  the  top  line  byS. 


I J612820  . Is.  . 4d. 

' Examples.  (Ixviii) 

Find  the  value  of 

11)  29  tilings  at  4s.  Gd.  each. 
j3)  47  at  Is.  6-ld. 

16)  89  at  6s.  8d. 

17)  145  at  ^1.  3s.  2d. 

9)  3210  at  ^1.  18s.  6|d. 

,1)  3684  at  £2.  6s.  d^d. 

I GOMPOUND  DIVISION, 

148.  The  x^i’ocess  of  dividing  a compound  quantity 
ijr  a number  is  based  upon  the  principles  explained  in 
I e case  of  Simple  Division,  as  will  be  seen  from  the 
ho  wing  Examples : 

Ex.  (1).  To  divide  £16  17s.  l\d.  by  9. 

; ( 13  . 17  . li 


(2)  89  at  12«.  BU. 

(4)  71  at  Is.  8d. 

(6)  123  at  5s.  6H. 

18)  2154  at  ^7.  Is.  3d. 
(10)  2175  at  £2.  15s.  4|d. 


. 10  . 9^  Quotient. 

jWe  reason  thus  : 

l8 divided  by  9 gives  £1  as  quotient  and  £4  remainder; 
t=  80  shillings,  and  17  shillings  added  97  shillings. 

' is.  divided  by  9 gives  10s.  as  quotient  and  7s.  remainder; 

I i — 84  pence,  and  1 penny  added  gives  85  pence. 

I Id.  divided  by  9 gives  9d.  as  quotient  and  4d.  remainder ; 

1 1.  = 16  farthings,  and  2 farthings  added  gives  18  farthings. 


OOMrotJND  DIVIISION. 


1‘2G 


18q.  divided  by  9 gives  2q.  as  quotient,  and  no  remaindei 
Ex.  (2).  To  divide  ^51  15s.  5d.  by  35. 


Tlie  factors  of  35  are  -i 

i 

£ 

51  . 

S. 

15 

d. 

. 5 

10  . 

7 

. 1 

£1  . 

9 . 

. 7 Quotient. 

Ex.  (3).  To  divide  £53  15s.  8d.  by  112. 

1 

r4 

53  . 

15 

. 8 

The  factors  of  112  are  J 

>4 

13  . 

8 

. 11 

[7 

3 . 

7 

. 2-1  , 

9 

. 7J  Quotient. 

Ex.  (4).  EividfA  £119232. 

Is. 

lOrld.  by  3465. 

) 119232  . 1 . IQi  ( .£34 
10395 


15282 

13860 


1422 

20 


3465)  28441  (8s. 
27720 


721 

12 


3465  ) 8662  ( 2d. 
6930 


1732 

4 


3465  ) 6930  ( 2q. 
6930 


the  Quotient  is  £34  8s.  2|^<. 


OOMPOUND  Divisnm. 


£.  Divide 


Examples*  (ls«) 


1^] 


^1.  8s.  7M.  by  3. 

8)  £11.  8s.  6d.  by  12. 

|5)  M.  2s^  lid  by  10. 

n.  Divide 

^1)  £98.  11s.  9d.  by  64. 
(8)  £29.  14s.  Od.  by  108. 
(6)  £3.  9s.  4id.  by  4S. 


(2)  £39.  7s.  6d.  by  7. 
(4)  £43.  12s.  Bd.  by  11. 
(6)  £22.  11s.  6d.  by  12 


(4) 

(6) 


£18.  7s.  9d  by  68 
£15.  8a.  by  132. 
£43.  12s.  Sd.  by  4a. 


(2)  £40.  8s.  41d,  by  241. 

(4)  £40669.  2s.  Id.  by  9652. 
(6)  £139.  3s.  6d  by  117. 


ni.  Divide 

) £167.  19s.  2d.  bv  145, 

' £458.  11s.  9id.  by  365. 

£98.  Is.  2H  by  291. 

M9.  One  quantity  is  contained  in  another  of  the 
kind  as  often  as  the  measure  of  the  first  is  con- 
ned in  «he  measure  of  the  second,  the  same  unit  of 
jasurement  being  taken  in  both  cases. 

X.  (1).  How  many  times  is  Is.  Id.  contained  in  16s.  3d.  ? 
Is.  Id  = 13d,;  and  16s,  Bd.  :=  195d 
Now  13  is  contained  15  times  in  195  ; 

15d.  is  contained  15  times  in  195d 
X.  (2).  How  many  times  is  £4.  3a.  2d.  contained  in 
7.  6s.  6d.  ? 

£4.  8s.  2d.=^.  983d.;  and  £87.  6s.  6d  = 20958d 
i?ow  20958-4-988  = 21  ; 

. £4.  8s.  2d.  is  contained  in  £87.  6s.  6d.  21  times, 
l&ampleg*  Psx) 

How  many  times  is  £346.  16s.  contained  in  £34680  ? 

£5.  Il3. 4d., £122. 9s.  4df 

£1. 12s.  Qd ,.£68.  5s.? 

.......ibl7. 12s.  £1393. 8s.  10|? 

Among  how  many  jicrsons  must  £641.  14s.  ll^d.  be 
divided,  so  that  the  shaite  of  each  may  be  £2.  15s.  6|d.  ? 

1 Divide  £17  into  an  equal  number  of  sovereign^,  half- 
Mvereigns,  half-crowns,  shillings,  and  sixpences. 
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FRACTIONAL  MULTIPLICATION  AND 
DIVISION  OF  MONEY. 

150.  Ex.  (1).  Find  the  value  f of  14s.  8d. , 

1 of  14s.  M.  = ^ 35.  sd.  • 

I of  14s.  8d.  = Bx  3s.  8d.  = 11s. 

It  is  immaterial  whether  we  divide  by  4,  and  then 
multiply  the  quotient  by  3,  or  first  multiply  by  3,  auo 
then  divide  the  product  by  4,  thus  : 

I of  14s.  8d.  = = ^-  = 11s. 

Ex.  (2).  Find  the  value  of  f of  -f-  of  £43.  4s.  6d. 

I of  f of  £43.  4s.  6d.  = of  £43  4s.  6d. 

_ 1 QX£4  3 4S.  Gd. 

2 1 

10  X £2.  Is.  2d.  = £20.  11s.  8d. 


Ex.  (3)  'What  is  the  value  of  2|-  of  14s.  9d.  ? 

2f  of  14s.  9d.=Y  of  177d. 

= 14  X p?_Z  ^3oo9d.^  - £1.  15s.  9fd 


Note. — To  find  the  value  of  | x 2s.  9d.,  we  extend  th( 
meaning  of  the  sign  x (as  is  explained  in  Art.  71),  ant 
replace  it  by  the  word  of. 


Thus  I X 2s.  9d.  = I of  2s.  9d.  = = Is.  7|d. 

Ex.  (4).  Divide  4s.  2d.  by  f : 

4s.  2d  I — 4s.  2d.  X f 

= |-  of  4s.  2d.  — 8 X lOd.  = 6s.  8d. 


Ex.  (5).  Divide  £4  3s.  9d.  by  2|  • 

£4  3s.  9d.  2f  =-  £4  3s.  9d.  f 
= |of£4  3s.  9d.=.^^^-  V---^-^£l  11s.  4|d. 
Examples.  (Ixxi). 

Find  the  value  of 


(1)  f of  4s.  9d. 

(3)  lA  of  a guinea. 
(5)  .-I  of  f of  4s.  lOd. 
(7)  9Mfls-l^d. 

(9)  2f  of  £5  2s.  6d, 


(2)  i of  7s.  2a. 

(4)  I-  of  3s.  6d. 

(6)  f of  I of  £83  16s.  3d. 
(8)  5||-  of  half  a crown. 

(10)  |-fof£99  14s, 


m 


(il)  ^60  Is.  8d.^l.  (12)  £2  6s.  9c?.-^l|. 

' (13)  £58  15s.  8d.  6\h  (14)  £36  2s„  9d,  ~ 4h 

Note.— If  we  liave  to  imiltiply  a compound  expression  by 
I mixed  number,  it  is  not  always  necessary  to  turn  the 
ixed  number  into  an  improper  fraction,  as  we  did  in 
X.  (3),  but  we  can  frequently  effect  tin  multiplication  more 
eatly  by  multiplying  first  by  the  fractional  part  and  then 
-f  the  whole  number,  and  adding  the  two  results. 


Thus,  to  multiply  £427  12s.  9d.  by  5|. 


£ 

s. 

d. 

427  . 

12  . 

9 

5f 

j|  855  . 

5 . 

6 the  result  of  multiplying  the  top  line  by  2, 

1 285  . 

1 . 

10  I 

i 2138  . 

3 . 

^2423  . 

5 . 

> 7 

' Examples,  (Ixxii). 

Multiply 

(1)  £245  13s.  4d.  by  5|.  (2)  £439  18s.  3d.  by  7\. 

(3)  £4214  15s.  2d.  by  6f.  (4)  £8629  12s.  8d.  by  3f. 

(5)  £7258  17s.  6d.  by  2|.  (6)  £4372  19s.  4d.  by  6|. 

i XVI.  On  Measures. 

)1,  Measukes  of  Time. 

; 1 second  is  written  1 sec.,  or  1®  . 

' 60  seconds  make  1 minute  written  1 min.,  or  1®, 

I 60  minutes  make  1 hour,  written  1 hr.,  or  1^. 

24  hours  make  1 day,  written  1 da.,  or  . 

7 days  make  1 week,  written  1 wk. 

[ rough  calculations  a year  is  taken  to  consist  of  365  days. 
L rough  calculations  a month  is  taken  to  consist  of  30  days. 

j A Lunar  Month,  or  the  time  between  two  new  moons, 
'rather  more  than  29 days. 

The  12  months  into  which  we  divide  the  year  are 
i llled  Callendar  Months ; they  are  of  variable  length,  for 
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7 of  them  eontain  81  days,  4 contain  80  days,  and 
February  has  28  days  (and  in  Leap-year  29). 

The  names  of  the  4 months  which  ha¥e  80  days  are 
given  in  the  old  verse : 

Thi^  days  have  September, 

April,  June,  and  November. 

To  find  whether  a particular  year  is  a Leap-year,  we 
divide  the  number  of  the  year  by  4 ; if  no  remainder  be 
left,  the  year  is  Leap-year,  but  to  correct  an  error  in  our 
present  Calendar,  &e  cmturies  which  are  not  exactly 
divisible  by  400,  as  1900,  2100... are  to  be  taken  as 
common  years,  and  not  as  leap-years. 

Examples- 

Reduction. 

(1)  Eeduoe  6 hr.  17  min.  25  sec.  to  seconds ; 17**.  0®*.  48*. 
to  seconds. 

(2)  Eednce  8 yr.  143  d.  16  hr.  to  seconds ; 1 yr.  13  d.  0 hx. 
4 min.  to  minutes. 

(8)  Keduce  48667  min.  to  days  ; 28567  sec.  to  hours. 

(4)  Eednce  742392  sec.  to  days ; 174296  sec.  to  weeks. 

(6)  Find  the  number  of  days,  reckoning  from  noon  of  the 
one  to  noon  of  the  other,  between  the  following  days  in  the 
year  1872 : 

1st  February  and  29th  May  ; 4th  July  and  2nd  December; 
Brd  January  and  16th  October ; 24th  February  and  23rd  June. 

Also  between  25th  December,  1872,  and  25th  May,  1873. 
Addition. 


hr. 

■mSn, 

&80. 

da. 

hr. 

Ecin. 

WS. 

da. 

(6) 

14 

. 21 

. 37 

(7) 

23  . 

16  . 

16 

(8) 

4 

. 8 . 

17 

. 13 

. 32 

67  . 

12  . 

38 

2 

. 6 . 

9 

. 47 

. 43 

13  . 

17  . 

43 

3 

. 6 . 

12 

. 63 

. 64 

24  . 

22  . 

7 

10 

. 4 . 

22 

. 17 

. .60 

16  . 

§ . 

58 

4 

. 2 . 

yr- 

da. 

hj. 

hr. 

m<n. 

K06. 

da. 

hr. 

min 

(9) 

3 . 

187  . 

15 

(10)  14 

. 43 

. 13 

(11)  42  . 

14  . 

30  . 

4 . 

243  . 

6 

82 

. 36 

. 40 

66  . 

22  . 

19  . 

1 . 

56  . 

7 

10 

. 12 

. 63 

74  . 

11  . 

42  . 

6 . 

135  . 

12 

16 

. 88 

. 47 

24  . 

18  . 

68  . 

7 . 

86  . 

9 

2 

. 62 

. 8 

43  . 

3 . 

29  . 

1 


aas  19U&SU3S9. 


MAiraction. 


hy.  tata,  ms.  Ah.  fer.  sain. 

(12)  7 . 14  , 26  (in)  123  . 16  . 4 

4 . 19  . 38  39  . 22  . 17 
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(14)  4 . 6 . 18 
8 . 6 . 20 


(15) 


yt.  da.  hi. 

3 . 147  . 14 
2 . 218  . l'» 


(16)  4’ 
2 


da,  hs. 

45  . 16 
78  . 19 


tor.  min.  sec. 


(17)  14  . 1 . 0 . 13 
8 . 15  . 23 . 27 


[18)  Multiply  13  hr.  14  min.  43  sec.  by  35  ; 

17  brs.  13  min.  89  seo.  by  43. 

(19)  Diride  15  weeks  5 days  17  hours  26  min.  by  49 ; 
14  hrs.  56  min.  41  seo.  by  73. 

152.  Measubss  oe  Length. 


12  inches  make  1 foot,  usually  written  1 ft., 

8 feet 

1 yd.. 

6|yards 

...  1 pole,  

40  poles 

...  1 furlong,  

8 furlongs.... 

..  1 mile,  

8 miles 

..  1 league, 

Hence  1 furlong  = 220  yards,  and  1 mile  = 
Cloth  Measures. 


1760  yards. 


2^  inches  make  1 nail 

4 naii.s  1 quarter, 


4 quarters  make  1 yard, 

5 quarters  1 ell. 


Ex.  (1). 
' inches. 


Beduco  8 mi.  5 fur.  1?  po.  4 yd.  1 ili.  8 ia 


snL  !lur. 
8.6. 
8 

39  fur. 
40 

1177  po. 

5i 


yd.  ft. 

4 . 1 


888^  the  result  of  dividing  1177  by  S. 
6889 


64771  jd. 

■ B 

I9438i  ^ 

33 


288205  inches. 
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Ex.  (2).  Bednce  47293  yards  to  poles. 

47293  yd.  = (47298-7-5^)  poles. 

= (47293-^-^^  poles. 
==  (47293  Xy\)  poles. 
We  may  proceed  thus  : 

47293  yards 
2 


11  94586  half-yards, 


8598  poles  and  8 half-yards  over, 
47298  vd.  = 8598  po.  4 yd. 

Examples,  (ixxiv) 

Reduction. 

(1)  Heduce  8 yd.  2 ft.  to  inches ; 4 mi.  8 fur.  4 po.  to  feet. 

(2)  Beduce  7 mi.  14  po.  8|  yd.  to  inches ; 27  po.  4J  yd. 
to  inches. 

(3)  Beduce  74325  yd.  to  poles ; 2428694  in.  to  furlongs. 

(4)  Beduce  728964  ft.  to  miles ; 82976432  in.  to  miles. 

Addition, 


(5) 


yd.  ft. 

im. 

mi. 

fur. 

po. 

fiir. 

po.  yd. 

4.2. 

7 

(6)  13 

. 4 . 

20 

(7)  2 . 

. 19  . 2 

19  . 1 . 

9 

43 

. 3 . 

9 

4 . 

26  . 24 

6.2. 

10 

66 

. 2 . 

13 

6 . 

, 11  . 3| 

28  . 2 , 

8 

4 

. 7 . 

82 

6 . 

23  . 4 

86  . 1 . 

6 

16 

. 8 . 

16 

3 . 

0 . 14 

17  . 2 . 

4 

19 

, 6 . 

11 

1 . 

, 21  . H 

y<L  ft.  Sn. 

(8)  184  . 2 . 7 
59  . 1 . 11 


Subtraction. 

mi.  for.  po. 

(9)  235  . 0 . 19 
184  . 6 . 24 


tai.  po.  yd. 

(10)  5 . 23  . 1^ 

4 . 27  . 4 


66. 


(11)  Multiply  7 yd.  2 


in.  by  11 ; 16  mi.  6 fur.  7 po. 

mi.  8 fur.  6 po. 


(12)  Multiply  82  po.  8 yd.  1 ft.  by  67  ; 

8^  yd.  by  49. 

(12)  Dhide  25  yd.  1 ft.  8 in.  by  4 ; 17  mi.  8 fur.  7 po.  by 
27. 

(14)  Bivide  14  po.  2 yd.  1 ft.  8 in.  by  82 ; 11  mi.  7 fur.  7 
po.  by  65 


ON  MEASUKES. 
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,53.  Measuees  of  Sukface. 

i4  square  inches  make  1 square  foot,  written  1 sq.  ft. 

9 square  feet  1 square  yard, 1 sq.  yd. 

30:|-  square  yards 1 square  pole, 1 sq.  po. 

40  square  poles  hrood,  1 ro. 

4 roods  1 acre,  1 ac. 

[ence  1 acre  = 4840  square  yards. 

640  acres  — 1 scpxare  mile.  • 

jand  surveyors  make  use  of  a Chain  22  yards  in 
gth,  divided  into  100  equal  parts,  called  Links, 
lire  square  of  22  is  484,  and  therefore  10  Square 
lins  make  an  Acre. 

foTE. — The  Square  Inch  is  a square  whose  side  is  an  inch 

[311  g til. 

Sx.  (1).  How  many  square  inches  are  there  in  3 ac. 
|).  27  po.  27  sq.  yd.  7 sq.  ft.  23  sq.  in,  ? 

ac  ro  po.  sq,  y 1.  h>^.  i,..  &CJ  iu. 

; 3 . 2 , 4l7  . 27  . 7 . 23 

4 

i 14  ro. 

1'  40 

I 587  po. 

30 

I 146|  the  result  of  the  division  of  587  by  4. 

17637 


1 . 177831  sq.  yd. 

9 

160054 

61  le  result  of  multipl^dug  | bv  9. 


1600601  sq.  ft, 
144 


640263 

640240 

130060 

108  the  result  of  multiplying  | by  144. 


23047771  sq.  m 
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Ex,  (2).  Reduce  74237  sq.  yards  to  poles, 

74237  sq.  yd.  = (74237 -f*  80 J)  poles 
= (74237  -r  poles 

^ (74237  X poles 

We  may  proceed  thus : 

74287  yards 
4 


( 11  296948  quarter-yards 

121  ] 

1 II  26996  and  8 quarter-yards  over 


2464  po.  and  1 paroel  of  11  quartei  yards  ove: 

The  remainder  is  (11  + 8)  quarter-yards,  or  14  quiu;te 
yards,  or  8^  yd. 

74  :T  sq.  yd.  = 2454  po.  8^  sq.  yd. 
Exaiuples.  (Ixxyj 
Redw^ti&n, 


(1)  Bed  nee  5 ac.  8 ro.  17  po.  18  sq.  yd.  S sq.  fl.  16  sq.  ii 
to  square  inches. 

(2)  Bednce  7 ac.  16  po.  5 sq.  yd.  3 sq.  ft.  to  squai'e  inche 

(3)  Bednce  230  acres  to  square  yards,  and  78  sq.  yd.  ‘ 
square  inchea. 

(4)  Reduce  6289  sq.  in.  to  sq.  yd.,  and  15878  sq.  yd. 
acres. 

(6)  Reduce  84729  sq.  yd.  to  poles,  end  662984  sq.  in. 
square  poles. 

Addition^ 


fie.  ro.  po^ 

(6)  47  . 2 . 18 

72  . 1 . 24 

89  . 2 . 82 

4 . S . 23 

27  . 3 . 8 

42  . 2 . 6 


B<i.  yS.tq.tt.  B5.  fa. 

(7)  19  . 7 . 42 

27  . 6 , 82 

82  . 8 . 124 

6.2.  73 
91  . 0 . 98 

50  . 8 . 136 


ao.  to.  po.  «; 

46  . 2 . 16  . 

17  . 8 . 14  . 

7 . 1 . 89  . 

24  . 2 . 16  . 

12  . 0 . 17  . 

4.1.  9 . 


(8) 


mmmmm 


(Xu  isi>AStf:slsi. 


Subtraciton. 

OB.  SO.  po.  sq.yd.  Bq.  ft  sq.  in.  ne.  ;o.  p««. 

) 67  . 2 . 80  (10)  42  . 8 . 124  (11)  16  . 2 . 0 

29  . 8 . 84  86  . 8 . 139  14  . 3 . 24 


Bq.yd.  sq.ft,  sq.ixu 


&c,  ro,  po. 

2)  247  1 . 14  (13)  "SQ  . '7  . ' 12  (^14)  245  . 3 . 19 

243  . 8 . 24  32  . 8 . 134  178  . 8 . 23 


(16)  Multiply  6 ae.  3 ro.  24  po.  by  16 ; 17  ac.  2 ro.  13  po. 
r63. 

(16)  Divide  7 ac.  2 ro.  18  po.  by  21 ; 29  ac.  2 ro,  37  po. 
71. 


|154.  Measuees  of  Solidity 

1728  cubic  inches  make  1 cubic  foot,  written  1 eub . ft. 

27  cubic  feet  make  1 cubic  yard,  written  1 cub.  yd. 

;A  Cube  is  a solid  figure  contained  by  six  equal  squares. 
3nce  a cubic  inch  is  a six-sided  figure,  each  of  whose 
les  is  a square  inch.  The  lines  that  form  the  bound- 
ies  of  the  sides  are  called  the  Edges  oi  the  Cube. 

I Examples-  (Ixxvi) 

Reduction. 

II)  Eeduoe  7 cub.  yd.  18  cub.  ft.  to  cubic  feet ; 26  cub.  yd. 
iub.  ft.  143  cub,  in,  to  cubic  inches ; 14  cub.  yd.  1874  cub. 
I to  cubic  inches. 

(2)  Reduce  74826  cub.  in.  to  cubic  feet ; 489284  cub.  in, 
bubio  yards. 

|8)  Reduce  6^  eub.  yd.  to  cubic  inches ; 8 cub.  yd.  6| 
9.  ft.  to  cubic  inches. 


Addition. 


ei^d. 

cub, ft. 
18  , 

cabin. 

672 

! 82  .’ 

26  . 

493 

146  . 

19  . 

874 

1176  . 

8 . 

687 

!'  4 . 

26  . 

1249 

J62  . 

14  . 

1824 

enb.yd.  onb.io. 

43  . 7 . 1638 
26  . 22  . 472 
19  . 16  . 1384 
46  . 13  . 427 
26  . 6 . 1286 
88  . 18  , 276 


eab.-yfl.  <mb.  ft  cabin. 

(6)  .628  . 16  . 433 
237  . 19  . 688 
764  . 10  . 1369 
•446  . 0 . 1276 
729  , 11  . 846 
852  . 6 . 1478 
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Subtraction,. 


eab.yi  ciJb.ft.  esbJn.  enfe.yO.  estiit  enb.  in.  ecb.  ^ eab,t 

<7)  47  . 17  . 648  (8)  247  . 19  . 1274  (9)  627  . 0 „ 

38  . 23  . 726  239  . 18  . 1868  499  . 19  , 26 


(10)  Multiply  26  cub.  yd.  5 cub.  ft.  49  cub.  in.  by  2T 
472  cub.  yd.  17  cub.  ft.  238  cub.  in.  by  63. 

(11)  Dfvido  78  cub.  yd.  13  cub.  ft.  252  cub.  in.  by  12 
472  cub.  yd.  0 cub.  ft.  1416  cub.  in.  by  69. 

15  Measukes  of  Oapaoity, 

2 pints  make  1 quart,  written  1 qt., 

4 quarts 1 gallon,  1 gall., 

2 gallons  ....  1 peck,  1 pk., 

4 pecks  1 bushel,  1 bus., 

3 bushels  ...  1 quarter, 1 qr., 

Examples.  (IxxvM) 

Redubction. 

(1)  Eeduoe  3 pk.  1 gall.  8 pt.  to  pints,  and  214  qr.  8^ 
to  pints. 

(2)  Reduce  4234  pt.  to  quarters,  and  3047  gall,  to  quarte: 

Addition,. 


gall.  q».  pt. 

bus.  pk. 

galL 

qr.  bns.  p: 

<8> 

4.3.1 

(4)  4.8 

. 1 

(5) 

42  . 6 . 8 

8 . 2 . 1| 

6 . 2 

. li 

27  . 7 . 2 

12  . 8 . 0 

1 . 8 

. 1 

64  . 8 . 1 

14  . 0 . 1| 

4 . 2 

49  . 6 . 2 

6.2.1 

8 . 1 

. 0 

12  . 4 . 0 

Subtractim. 

gall.  at.  pt. 

baa.  pk.  gali. 

qr.  baa.  pt 

(6) 

6.2.0 

(7)  6 . 8 . 

0 

(8) 

86  . 7 . 2 

4.8.1 

6.8. 

1 

29  . 7 . 8 

(9)  Multiply  6 qr.  8 bus.  2 pk.  by  63,  and  16  qr.  2 but 
1 pk.  by  78. 

(10)  Dwide  13  gall.  1 pt.  by  13,  and  848  qr.  0 bus.  1 p] 

by  43 

155.  Teoy  Weight. 

24  grains  make  1 pennyweight,  written  1 dwi, 

20  pennyweights  make  1 ounce,  written  1 oz, 

12  ounces  make  1 pound,  written  1 lb. 

Obiefiy  used  for  weighing  gold,  silver,  and  jewels 
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\ Examples.  (IxxvMi 

Reduction. 

I ^'1  In  W ounces  of  gol-i  how  many  nrsLim  are  there  ? . 

(2)  Reduce  7 lb.;  14  lb.  3 cz.;  25  lb.  9 oz.  6 dwt.  to  pen-<», 
' uy  wftiights. 

(3)  Reduce  8 lb.  10  oz.  7 dwt.  6 gr.;  7 lb.  4 oz.  17  dwt. 
15  grains  to  grains. 

(4)  Reduce  8146  gr.  to  ounces ; 42672  gr.  o lb. 

(5)  Reduce  72469  gr.  to  lb. ; 8246  dwt.  to  ib. 


Ib.  oz,  dwt 

m 21  2 . 12 

27  , 9 . 4 

8 . 8 . 17 

1 14  . 3 . 19 

7.6.8 


Addition. 

oz.  dwt.  gr 
(7)  7 . 13  . 21 
4 . 6 . 19 
6 . 17  . 23 
8.9.6 
8 . 16  . 18 


lb. 

OB. 

dwt. 

gr. 

13  . 

8 . 

, 6 . 

14 

12  . 

4 . 

. 17  . 

8 

6 . 

10  , 

. 13  . 

0 

42  . 

7 . 

, 16  . 

21 

12  . 

11  , 

. 19  . 

23 

I Subtraction, 

OB.  dwt.  gr.  lb.  oz.  dwt.  lb.  oz.  dwt.  gr. 

(9)  6 . S9  . 13  (10)  37  . 8 . 6 (11)  36  . 9 . 8 . 22 

! 8 . 14  . 16  29  . 10  . 13  84  . 11  . 16  . 23 


, (12)  Mvdtiply  7 lb.  6 oz.  9 dwt.  by  12;  6 lb.  8 oz.  19  dwt. 

by  21. 

(18)  Multiply  10  oz.  16  dwt.  28  gr.  by  87 ; 8 lb.  7 oz.  10 
dwt.  21  gr.  by  41. 

(14)  Divide  16  lb.  4 oz.  16  dwt.  by  8 ; 7 lb.  10  oz.  17  dwt. 
i7  gr.  by  16. 

(16)  Divide  9 oz.  17  dwt.  8 gr.  by  87 ; 15  lb.  8 oa.  9 dwt 
12  gr.  by  63. 


157. 

^6  drachma 
16  ounces 
14  pounds 
26  pounds 
4 quarters 


,80  hundredweight 1 ton. 


Avoirdupois  Weight. 

make  1 ounce,  written  ll)z. 

1 pound*  1 lb. 

1 stone,  ,1  st. 

1 quarter,  1 qr. 

1 hundredweight  or  oeniid  .....  1 owt. 


The  pound  Avoirdupois  contains  7000  grains  Troy, 
The  pound  Troy  contains  5760  grains  Troy. 
Nora.— .In  threat  Britain  28  pounds  iriftita  1 quartor. 
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Examples*  (Ixxix) 

Reduction, 


fl ) Hedtioe  11  cwt.  to  oz. ; 17  lb.  to  dr.  ; 6 tons  to  lb. 

Eeduce  6 tons  7 cwt.  to  oz. ; 16  tons  2 qr.  to  lb. 
f8»  Eeduce  3 ewii.  61b.  5 oz.  to  dr.  ; 3 tons  15  cwt.  71b.  to  lb. 

(4)  Eeduce  4763  oz.  to  cwt. ; 3749  lb.  to  tons, 

(5)  Eeduce  7432  oz,  to  cwt. ; 247294  dr.  to  cwt. 

Addition. 


(6) 


lb. 

oz. 

dr. 

3 . 

8 . 

9 

19  . 

8 . 

6 

7 . 

10  . 

18 

14  . 

6 . 

7 

8 . 

16  , 

14 

lb. 

oz. 

dr. 

16 

. IS 

. 6 

14 

. 11 

. 12 

tons. 

cwt. 

qr. 

37 

. 19 

. 2 

29 

. 19 

. 8 

(7) 


qr. 

lb. 

QS. 

owt. 

qr. 

lb. 

3 . 

. 16 

. 8 (8 

13  . 

2 . 

24 

4 . 

, 7 

. 12 

11 . 

8 . 

5 

16  , 

. 19 

. 6 

^9  . 

1 . 

19 

8 . 

, 20 

. 18 

16  . 

2 . 

9 

12  , 

. 6 

. 9 

17  . 

0 . 

7 

Subtraction, 

qr.  lb.  oa. 


14  . 15  . 11 


cwt.  qr.  lb. 
19  . 1 . 4 
17  . 3 . 18 


cwt.  qr.  lb. 


tons.  cwt.  qr.  lb. 


15 


89  . 16  . 3 . 25 


(16)  Multiply  17  cwt.  23  lb.  14  oz.  by  7;  4 cwt.  17  lb. 
by  46. 

(16)  Multiply  6 cwt.  8 qr.  6 lb.  by  23;  10  oz.  9 dr.  by  37. 

(17)  Divide  14  cwt.  2 qr.  8 lb.  by  12;  82  tons  16  cwt. 
1 qr.  by  40. 

(18)  Divide  16  owt.  8 qr.'9  lb.  by  66 ; 87  tons  4 cwt. 
8 qr.  7 lb.  by  17. 

Apothboaeies’  Weight. 

1.  Measures  of  Wdght. 


158. 


487i  grains  make  1 ounce, 

16  ounces  make  1 pound. 

The  grain  is  the  same  as  the  grain  Troy 
The  ounce  is  the  same  as  the  ounce  Avoirdupois. 
This  is  the  table  given  in  the  British  Pharmacopoeia, 
The  Avoirdupois  ounce  and  pound  ar  e taken,  in  p^efe^ 
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)nc0  to  the  ounce  and  pomid.  Troy  of  the  old  table,  be- 
cause the  former  are  used  by  wholesale  dealers  in  drugs 
pd  medicines,  in  prescribing,  many  physicians  still 
employ  the  scruple  3,  of  20  grafhs,  and  the  drachm  5, 
pf  60  grains. 

159.  2.  Measures  of  Capetcity. 

G3  Minims  make  1 fluid  drachm,  written  fl  dr., 


8 Fluid  Drachms 

1 fluid  ounce, 

fl  oz.. 

20  Fluid  Ounces 

1 pint. 

0, 

8 Pints 

1 gallon, 

C. 

Note. — 0 is  a contraction  for  Octavus  or  eight,  and  G for 
pongius,  a Eoman  liipiid  measure. 

I The  relation  of  the  measures  of  capacity  to  those  of 
l^eiglit  in  these  tables  is  given  by  the  definition 

j ■ that  1 Minim  is  the  measure  of  -91  Grain  of  Water. 

j The  connection  }naj  be  better  remembered  by  the  old 
[hyme. 

A Pint  of  Water 

Weighs  a Pound  and  a Quarter. 

160. '  Multiplication  of  Como  uiiid  Quantities  when 
he  multiplier  contains  a fraction.  (See  page  123). 

Examples.  (Ixxx). 

Multiply 

(1)  3 cwt.  2 qr.  12  lb.  by  of  (2)  6 lb.  5 oz.  4 dr.  by  21 
(3)  4 mi.  8 fur.  10  po.  by  13 1 (4)  15  yd.  2 ft.  3 in.  by  4 ’| 
(5)  37  ac.  3 ro.  8po.  by  Ap.,-  (6)  25  ac.  2 ro.  15  po.  by  2'J2 

(7)  27  sq.  yd.  7 sq.  ft.  36  sq.  in.  by  2|. 

161.  Division  of  Compound  Quantities  when  tbo 
livisor  contains  a fraction.  (See  page  123). 

j Examples.  (Ixxxi). 

! Divide 

I (1)  5 cwt.  2 qr.  11  Ib.  by  2f  (2)  7 lb.  4 oz.  li:  dr.  by  11-^ 

'•  (3)  7 mi.  2 fnr.  12  po.  by  A M (4)  17  yd.  1 ft.  3 in.  by  51 

I ‘ (5)  25  ac.  2 ro.  12  po.  by  4'f  (6)  14  ac.  3 ro.  8 po,  by  8f 

; (7)  107  sq.  yd.  4 sq.  ft.  102  sq.  in.  by  18|, 
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162.  XVII.  Fractional  Measures. 

Ex.  (1).  How  many  shillings  and  pence  are  there  in 
f of  a pound  ? 

f of  a pound  = § of  20  shillings. 

— ^ shillings. 

- 

= l-2s.  6d. 

Ex.  (2).  Find  the  value  of  f of  £15  5s.  6d. 

I-  of  £15  5s.  8d.  = 3 times  | of  ^15  6s.  8d. 

— 3 times  £2  3s.  8d. 

= lis. 

Or  thus : 

15  . 5.8 


7 45  . 17  . 0 

^6  . 11  o 0 


Ex.  (3).  Find  the  value  of  2|  of  of  5 acres. 


2|  of  2^  of  5 acres 


01  0 acres. 


1 1 X a « _ 

= of  5 acres. 

4X22 

= I of  5 ac. 

~ Y ac. 

= 1 ac.  3 ro.  20  po. 


Gxamples.  (Ixxxii). 

Find  the  value  of  the  following  : 

(1)  f of  £1 ; I of  £2  10s. ; | of  £5  18s.  5cL 

(2)  4 of  a mile  ; i\  of  an  acre  ; | of  a cwt. 

(3)  2§- of  £54  9s.  8d. ; of  lialf-a-guinea ; | of  8|  of  a 
mile. 

(4)  4 of  4 of  f 'm  of  1|  of  2470  guineas  ; | of  4 of  4-^ 
guineas. 

(5)  I of  £1  + f of  Is.  + I of  16s.  4d. 

(6)  -^4  of  £1  -i-  4 of  2s.  6d.  + 7 of  a guinea. 

(7)  f of  5 ac.  3 ro.  + | of  7 ac.  2 ro.  20  po.  + |-  of  S ro.  15 
po. 

(8)  -7^-  of  a year  + of  a week  + ih  of  an  hour, 

(9)  of  a mile  + f of  a furlong  + | of  a yard. 


FRACTIONAL  MBASURES. 
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^10)  I of  2 cwt.  3 qr.  + f of  5 cwt.  3 qr.  14  lb.  + f of  7i  lb. 
163-  The  following  are  examples  of  an  operation 
lich  is  the  converse  of  that  just  explained. 

Ex.  (1).  Express  14s.  Id.  as  the  fraction  of  £5. 
r 14s.  Id.  = 175d.,  and  £5  = 1200d.  | 

I Now  Id. =y2\o- of  1200(7. 

175d.  is  tYoV  of  1200. 

ffence  the  fraction  required  is  -jWr » or  -gW?  or  -jV- 
fex.  (2).  Express  6 lb.  5 oz.  avoird.  as  the  fraction  of  3 lb. 
oz. 

6 lb.  5 oz.  = 101  oz.,  and  3 lb.  12  oz.  = 60  oz. ; 
j '.  the  fraction  requhed  is  ^o^- 

^x.  (3)  Express  f of  5s.  9d.  as  the  fraction  of  4s.  Id. 

5s.  9d.=69d.  and  4s.  7d.-55(7. 

' 5s.  9d.  is  I f of  4s.  id. 

I •'«  I of  5s.  9d.  is  f of  II  of  4s.  Id. 

the  fraction  required  is  or  ||. 

3x.  (4).  Express  of  2 of  5 ac.  3 ro.  as  the  fraction  of  | 
.4  ac.  2 ro. 


5 ac.  3 ro.  = 23  roods,  and  14  ac.  2 ro.  = 58  roods ; 
fraction  required  is  (f  of  ^ of  23)  ■—  (f  of  58) ; 


or  ; 


2X2 

or  - 

o S 


^SloTE. — There  are  several  modes  of  demanding  the 
ration  explained  in  the  foregoing  examples.  Thus 
demand 


(Express  3 shillings  as  the  fraction  cf  3 shillings,  may 

put  in  the  following  terms  i 

1)  Beduce  8 shillings  to  the  fraction  of  6 shilhngs : 

1 i)  What  part  of  6 siiillings  is  3 shillings  ? 

' 3)  What  fraction  of  6 shillings  is  3 shillings  ? 
i 4)  If  6 shillings  be  the  unit,  what  is  the  measure  of  3 

I hugs  ? 

I Examples  (Ixxxih) , 

: 1)  , Express  1 |d.  as  the  fraction  of  6s.  Q^d. 

■ 3)  Express  £10  5w  4d.  as  the  fraction  of  £11  6s.  5d. 

I 8)  Express  5s.  6d.  as  the  fraction  of  a guinea. 

! 4)  Beduce  9s.  10.' .d.  to  tlie  fraction  of  13s.  2,tci!. 
i 5)  Beduce  2 days  3 hrs.  5 min.  to  the  fraction  of  a week. 


14& 
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(6)  Kednce  2 roods  20  poles  to  the  fraction  of  an  acre. 

(7)  What  fraction  is  8 ib,  1 oz.  19  dwt.  9 gr.  of  13  1|> 

7 oz.  6 dwt.  IS  gr.  ? 

(8)  What  part  of  2 qr.  10  ib.  7 oz.  9 dr.  is  1 qr.  7 oi 
18  dr.  ? 

(9)  What  fraction  of  4 lb.  1 oz.  8 dwt.  15  gr.  is  1 lb.  1 oa 
9 dwt.  15  grains.  ? 

(10)  If  the  unit  of  measurement  be  2|  yd,,  what  is  th 
measure  of  2^  ft.  ? 

(11)  If  the  unit  of  measurement  be  6 inches,  what  is  th 

measure  of  of  a mile.  ? 

(12)  What  fraction  of  2 ao,  87  po,  is  8 &o.  2 ro.  1 po.  ? 

XYIII.  Decimal  Measures- 
164.  Eeduotion  of  Deoimalb.  H 

Ex.  (1).  How  many  shiUings  and  pence  are  ther©  ii 
“876  of  a pound  ? 

•875  of  ^1=(”876  X 20)«. 

=7-6«. 

and  "5  ofls.-C'S  X 12)d. 

Qd. 

‘376  Gi, 

Tlie  operation  is  non'ormed  more  briefiy  thui  i 

£ 

•875 

20 

a,  7-500 
12 


d.  6-000 

Ml..  (2).  Find  tiho  value  of  8-16876  of 
.£3-16875 
20 


e.  i‘S7600 
12 


d- 4*50000 
4 

q.  2-00000 
J8-X8876  £3,  8*. 


<JIMAL  MiSASUEffiS,  - 
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Ex.  (S).-Fiiid  the  valne  of  *4253  of  12s.  6d. 
^me  of  12s,  Sd.  = *4250  of  162<l.  = (*4266  X 162)4. 
•4266 
162 

8512 

21280 

4256 


64*6912 

Vain©  required  is  04*6912^. 

Ex,  (4).  Maitipiy  27  ac.  S ro.  14  po.  by  *‘iM* 

ao.  ro.  po. 

27  . S . 14 
4 

111  ro. 

40 

4454  po. 

•286 


22270 

13362 

8908 


40  1046-690 


4 26  . 6-69  po. 


ao.  6 . 2 ro.  6*69  po. 

Ex.  (5).  Find  the  value  of  *25  of  £1. 

25  of  dSl  = of  £1  = u of  = %y>s.  = §«. 
Ox  thus  : 

S-2555  

2& 


e.  5-llli  

12 


d.  1-3888 

«*,  Yalue  required  is  6a.  1^. 
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Examples* 

Find  the  value  of 

(1)  -626  of  ^1. 

(8)  ^-009766. 

(6)  *046876  of  1 lb.  avoir. 

(7)  *426  of  8t.  id. 

(9)  *88  of  6a. 


(hxdv) 


(2)  ^16*275. 

(4)  *9375ofacwt. 

(6)  2*008126  of  ^8. 

(8)  2*46876  of  ^1  3«. 

(10)  4*13  of  12a.  Bd. 

(12)  2*126  of  Bi  guineas. 
(14)  6*247  of  ^5.  2a.  Gd. 


(11)  *36  of  2qr.  14  lb. 

(18)  2*1872  of  2 tons  6 cwt. 

(16)  *46  of  ^'8. 10a.+*76  of  4a.  8d.4-3*245  of  3a.  4d. 

(16)  *7  of  ^1+ *8  of  7a.  6d.  - 2*46  of  la.  8d. 

(17)  *^86714  of  jgS.  8a.-f  *142867  of  ^8. 17a.-f*34  of  16a.  6o 


166.  The  following  examples  illustrate  the  operation 
which  is  the  converse  of  that  already  explained. 


Ex.  (1),  Express  6a.  Gd.  as  the  decimal  of  ^1. 

6a.  Gd.  = GGd.,  and  £1  = 240d.; 
.*.6a.  6i.=^^of£l. 

Now  i^  = H = -276; 

.*.  6a.  6d.-*275of£l. 

Or,  more  briefly,  thus : 


12 


6*0  d. 


6*5 


*276  £. 


Where  we  first  express  Gd.  as  the  decimal  of  a shiHing 
i.  e.  *6,  and  then  express  6*6a.  as  the  decimal  of  a pound,  i.  i 
*276. 


Ex.  (2).  Express  £7.  16a.  lO^d.  as  the  decimal  of  £1. 
2*0 


10*6 


16*876 


M Tims 
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' Ex.  (3).  Express  £3  5s.  9d.  as  the  decimal  of 
5 Is.  Qd. 


3.5.9 

5 . 

20 

20 

65 

107 

12 

12 

789 

1290 

789  263  — 

T2  ¥17  — ¥¥¥  - 

^^  = '611 

^3  5s.  %d.  is  -611 of  ^5  7s.  U. 


iEx.  (4)^  Express  f of  5s.  9\d.  as  the  decimal  of  | 
f 6s.  2o!. 


5&.  — 277q. ; and  6s.  2d.  = 296g. 

^ X 277 

§ of  5s.  9Jd.  is  |'’^'‘296  ^ 

1^™  I X 277  _ 3 X 2 7 7 X 5 T 3 8 5 _ 1 .QOQ 

y™™ _ _ -J- - 1 uoy 

Examples  (Ixxxv) 


!(1)  Express  6 cwt.  2 qr.  7 lb.  as  the  decimal  of  a ton. 

,(2)  Express  12  grains  as  the  decimal  of  a lb.  troy. 

1(3)  What  decimal  of  10  guineas  is  ^1  19s.  4^d.  ? 

1(4)  Express  f of  14s.  4d.  as  the  decimal  of  .£1. 

(5)  Eeduce  3'45  of  half  a guinea  to  the  decimal  of  2s.  6d. 
1(6)  Express  | of  2 qr.  14  lb.  as  the  decimal  of  a cwt. 

(7)  Express  4|  of  7 oz.  4 dwt.  as  the  decimal  of  a pound 

py. 

[(8)  Eeduce  3|  of  1|  of  5 cwt.  2 qr.  21  lb.  to  the  decimal 
a ton. 

(9)  What  decimal  of  a pound  troy  is  f of  a dwt.  ? 

1(10)  Eeduce  3|  guineas  to  the  decimal  of  £2  15s, 

1(11)  Eeduce  2s.  6d»  to  the  decimal  of  -iV  of  £!• 

1(12)  Express  18s.  4^d.  as  the  decimal  of  £1000. 

(13)  Eeduce  £24’25  + 3'4125s.  -4-  9‘25d.  to  the  decimal 

’£10. 


i(14)  Express  '43  sf  8s.  3d.  as  the  decimal  of  -Ol  of  £9. 

:(15)  Express  -04  of  £2  5s.  + '23  of  3s,  9d.  as  the  decinial 
’ 'U5  of  £4  3s.  U, 


US 


BXAMlNATIOSf  PAPEBS. 


EXAMINATION  PAFEES. 

I.  MEAauEKS  OF  Time. 

(1)  A sidereal  day  is  less  than  a solar  day  by  3 miimtes  5( 
seconds ; in  how  many  days  will  the  difference  amotmt  h 
24  hours  ? 

(2)  If  Sirius,  one  of  the  brightest  of  the  fixed  stars,  whiol 
is  probably  692200  times  farther  from  the  earth  than  th 
sun,  were  suddenly  extinguished,  for  how  long  would  i 
appear  to  shine  to  the  inhabitants  of  the  earth,  supposinj 
the  sun’s  mean  distance  from  the  earth  to  be  9171800i 
miles,  and  that  light  from  the  son  reaches  the  earth  in  8 mir 
18  sec.  ? 

(8)  The  exact  length  of  the  year  being  365  days  6 brs4 
min.  49'7  sec.,  and  computing  time  as  at  present,  find  th 
error  in  12000  years. 

(4)  The  Globe  newspaper  of  Monday,  18th  June,  187' 
bears  the  number  8606.  Supposing  the  paper  to  have  bee 
published  every  week  day  without  intermission,  and  nun 
bered  consecutively,  give  the  day  of  the  week,  month,  an 
year,  when  No.  1 was  published. 

(6)  There  was  a full  moon  bn  -June  26,  1858,  at  9 hrs.  1 
min.  a.m.  The  interval  between  successive  full  moons  hi 
since  been  on  the  average  29  days  12  hrs.  47  min.  80  see 
how  many  full  moon^happened  until  December  81,  187 
and  when  did  the  last  take  place  within  that  period  ? 

n.  Measures  of  Length. 

(1)  Reduce  9 mi.  7 for.  89  per.  6 yds  1 ft.  9 in  to  inche 
and  show  that  the  work  is  correct  by  changing  it  to  mile 
•fee. 

% (2)  The  fore  wheel  of  a carriage,  which  is  11  ft.  inoircui 
ference,  makes  718  revolutions  more  than  the  hind  one 
going  7 miles  ; find  the  circumference  of  the  hind  wheel. 

(8)  A train,  which  travels  at  the  uniform  rate  of  66  ft. 
second,  leaves  Toronto  for  Montreal  at  6.26  a.m, ; when  w 
it  reach  Montreal,  the  distance  being  333  miles  ? At  wh 
distance  from  Montreal  will  it  meet  a train  which  lea\ 
Montreal  for  Toronto  at  8 a.m.,  and  travels  one  third  fast 
than  it  does  ? 

(4)  From  Ephesus  to  Cunaxa,  Xenophon  with  the  army 
Cyms  marched  16060  stadia  of  202  yards  9 inches  each  in 
days.  Find  the  average  length  of  a day’s  march  in  mi 
end  yards. 


gSLAJiflKAlflON 
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! (5)  Ho\r  many  strokes  of  bis  legs  must  a person  on  a 
ioyole  give  in  going  26  miles,  supposing  each  wheel  to  have 
I circumference  of  8J  yai'ds,  and  that  2 strokes  turn  the 
heel  once  round.  ? 

m.  Mbastoes  of  Susfacjb. 

1(1)  If  the  magnitude  of  the  lineal  unit  be  given,  what  are 
8 corresponding  units  of  area  and  volume  ? Exemplify, 
hen  the  lineal  unit  is  12  inches. 

^(2)  If  a halfpenny  piece  be  one  inch  in  diameter  how 
any  can  be  laid  in  rows  touching  each  other  on  a table 
lich  is  7 feet  6 inches  long  and  3 feet  4 inches  wide ; and 
lat  is  their  amount  ? 

|(8)  Divide  ITac.  2r.  88per.  19yds.  7ft.  45in.  among  A,  B, 
id  (3,  giving  to  B as  much  again  as  to  A and  to  0 f of  what 
and  E got. 

(4)  If  68  bales  of  linen  contain  67048  yards,  and  each  bale 

jptains  84  pieces,  and  each  piece  the  same  number  of  yards 
»w  many  yards  are  there  in  each  piece  ? ' 

(5)  If  the  pressure  of  the  atmosphere  at  the  surface  of  the 
rth,  when  the  barometer  stands  at  30  inches,  be  16  lbs.  on 
!e  square  inch,  what  is  the  pressure  in  pounds  on  the 
rface  of  the  human  body,  supposing  it  to  be  16  square 
3t  ? What  would  be  the  difference  of  the  pressure  when 
e barometer  stands  at  29  inches? 

IT.  Measures  of  ^fAPAciTT. 

l(l)  Wliat  will.  2 bushels  8 pecks  8 quarts  of  strawberries 
iiount  to  at  12|  cents  per  quart  ? 

(2)  A laborer  dug  180  rods  4 yards  2|  feet  of  ditching  at 
\ per  rod,  for  which  he  is  to  take  $100  in  cash,  and  wheat 
87i  cents  per  bushel.  To  what  quantity  of  wheat  will  he 
entitled  ? 

(3)  A grocer  exchanged  29  gal.  8 qt.  1 pt.  of  brandy,  at 
I cents  per  gallon,  for  rye  at  31|^  cents  per  bushel.  Wiat 
lantity  of  rye  did  he  thus  attain  ? 

■(4)  I wish  to  put  111  bu.  2 pk.  4 qt.  of  grain  - into  bags 
at  shall  contain  2 bu.  1 pk.  4 qt.  each ; how  many  bags 
U be  required  ? 

;(6)  A farmer  had  a field  of  com,  consisting  of  129  rows, 
id  each  row  contained  95  hills,  and  each  hill  had  on  an 
lerage  ears  of  corn  ; if  it  takes  8 ears  of  com  to  make  a 
art,  what  is  the  produce  of  the  field  worth  at  46  cents  per 

>Bbel } 
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V.  Measuhbs  of  Wbighs. 

(1)  If  John  buy,  by  Avoirdupois  weight,  12  lb.  of  opiun 
at  S7i  cents,  per  ounce,  and  sell  by  Troy  weight  at  40  cent 
per  ounce,  should  he  gain  or  lose  bj  so  doing,  and  ho 
much.  ? 

(2)  A person  purchases  goods  at  the  rate  of  $1.80  p< 
pound  Troy  weight,  and  sells  them  again  by  Avoirdupo 
weight ; at  what  rate  must  he  sell  per  ounce  so  as  exactly  1 
reimburse  himseK.  ? 

(3)  By  multiplying  a certain  weight  by  a whole  numb« 
the  result  is  8 lbs.  20  grains  Avoirdupois  weight,  and  b 
multiplying  the  same  weight  by  another  whole  number  ti 
result  is  8 lbs.  11  oz.  16  dwts.  16  grs.  Find  the  weight. 

(4)  A row  of  cent-pieces  is  laid  from  Toronto  to  Hamiltoi 
Find  their  weight,  the  distance  being  89  miles  1 fur.  1 pe 
and  9 in. 

(6)  Find  the  value  of  500  times  the  difference  between  a 
eighty-fourth  part  of  2^  cwt.  and  a thirtieth  part  of  1 cw 
0 qr.  8 lb.  (28  lbs.  to  the  quarter.) 

XIX.  Practice. 

166.  Practice  is  the  name  given  to  a method  b 
which  we  find  the  cost  of  any  number  of  articles  of  tb 
game  kind  when  the  price  of  one  is  given,  or  the  cost  ( 
any  quantity  of  good?of  mioced  denominations,  when  th 
cost  of  a single  unit  of  any  denomination  is  given. 

I.  Simple  Pkaotioe. 

When  the  articles  are  of  the  same  kind  or  denomi 
nation. 

Ex:  (1).  Suppose  I have  to  find  the  cost  of  247^ 
articles  at  35.  4d.  each. 

Knowing  that  35.  id.  is  one-sixth  part  of  £1, 1 reason 
thus  : if  the  articles  had  cost  £1  each,  the  total  cos 
would  have  been  £2478  ; 

asthey  cost  | of  £1  each,  the  cost  will  be  or  £411 

The  process  may  be  written  thus  : 

3s.  4d.  is  ^ of  £lj£2478  = cost  of  the  articles  at  £1  each. 

£413= cost  of  the  articles  at  3s.  id.  each 


U$ 


Ex.  (2).  Find  the  cost  of  2897  articles  at  JE2. 12a.  9cf. 
each. 


5.  d. 


I 10a.  is  I of  £1 
j 2a.  is  I of  10s. 

I 6d.  is  I of  2s. 

Id.  is  I of  8d. 


Note. — A shorter  method  would  he  to  take  the  parts 
ihus : 

10s. of  £1 ; 2a.  6d.  = ^ of  10s. ; 8d.  = Ay  of  2s.  6d. 

Ex.  (3).  Find  the  cost  of  425  articles  at  £2.  18s.  4d. 
iach. 

Since  £2.  18s.  4d.  is  the  difference  between  £8  and 
s.  8d.  (which  is  tV  of  £1),  the  shortest  course  is  to  find 
iie  cost  at  £8  each,  and  to  subtract  from  U the  cost  at 
8d.  each,  thus  : 

a.  d. 

^3  is  3 X J£1  425  . 0.0  = cost  at  ^£1  each. 


2897  . 

.0.0 

6794  . 

, 00  . 0 

1448  . 

10  . 0 

289  . 

, 14  . 0 

96  . 

11  . 4 

12  . 

1 .6 

£7640  , 

. 16  . 9 

cost  ^1  each. 


...Id.. 


a„  8d.  is  ^ of  ^£1 


1276  . 

86  . 


0.0  = 
8.4  = 


,.^8 

..Is.  8d.  each. 


^1239  . 11  . 8 = cost  at  £2  18s.  4d.  each. 
Ex.  (4).  A bankrupt  pays  6s.  l\d.  in  the  pound: 
hat  is  the  dividend  on  a debt  of  £362.  15a,  ? 


£ 

a.  d. 

ps.  is  i of  £1 

862  . 

. 16  . 0 = 

= amount  of  debt. 

is  is  J of  6s. 

90  . 

, 13  . 9 

= amount  at  6s.  in  the  £. 

1 5d,  is  ^ of  la. 

18  . 

.2.9 

— Is 

id.  is  1 of  6d. 

9 . 

1 . 4*6 

— 6d 

2 . 

6 . 4-126 

= 1^. 

i i £120  . 

8 . 2-626 

= amount  at  6s.  7^.  in  £. 

iNote. — Shorter  thus  : 4s.  = ^ of  £1 ; 2s.  6d.  = ^ of  J31 ; 
d.  = At  of  2s.  6d. 

Ex.  (5).  Find  the  cost  of  784i  articles  at  £2.  12«.  lOd, 
jch. 


m 


cdMj?dtND  PMdfidl. 


Th«  cost  at  £1  each  is  £784.  10«. 

784  . 10  . 0 = cost  at  £1  each. 
2 


10s.  is  I of  £1 
2s.  is  I of  10s, 
lOc?.  is  t»8  of  10s. 


1569  , 0 . 0=» £2  each. 

892.  6.0= 10a 

78  . 9 . 0= 2s 

82  . 18  . 9 = lOd 


£2072  . 7 . 9= cost  at  £2.  12a.  10<l.  each. 

167.  Th®  fractions  of  a Unit,  which  have  for  theii 
numerator  Unity,  are  called  Aliquot  Paets  of  the  unit. 
Thus  5s.,  being  ^ of  £1,  is  an  aliquot  part  of  a pound  : 
and  6 lb.  being!  of  1 qr.,  is  an  aliquot  part  of  a quarter. 

Examples.  (Ixxxvi) 

Find  the  cost  of  the  following  articles : 

(1)  4821  at  £1.  17s.  Sfd.  (2)  2176  at  £2.  15a.  4i<i. 

(3)  8768^  at  £1.  7s.  A\d.  (4)  4276  at  £12.  11s.  5\d, 

(6)  6783  at  £14.  9s.  6i<i  (6)  8689f  at  £16.  12s.  M. 

(7)  7483  at  £22.  13s.  2^. 

(8)  What  is'-the  divideud  on  £4234.  10s.  at  5s.  6d.  in  the  £? 

(9)  What  is  the  dividend  on  £4975  at  3s.  4^d.  in  the  £? 

(10)  What  is  the  dividend  on  £3729.  18s,  6d.  at  7«.  9|d.  ix) 

the  £? 

TI.  Compound  Peaotiob. 

Ex.  (1).  When  we  have  to  find  the  cost  of  a quantity 
of  goods  of  mixed  denomination  (as  14  cwt.  3 qr.  17  lb.), 
the  cost  of  a single  unit  of  one  of  the  denominations  being 
given  (as  £3.  la.  Qd.  per  cwt.  of  112  lbs.)  we  proceed  thus : 


14  cwt.  is  14  X 1 cwt 


2 qr.  is  I of  1 cwt. 

1 qr.  is  I of  2 qr. 
14lk  isioflqr. 

2 lb.  is  i of  14  lb. 
I lb.  is  i of  2 lb. 


£.  6. 

. 8.  7. 

d. 

6 : 
2 

6 . 16  . 

0 

7 

47  . 5 . 

0 : 

1 . 18  . 

9 - 

16  . 

lOi  : 

8 . 

6i  = 

1 . 

2U-- 

7il- 

= cost  of  1 GW* 


. 2 qr. 


. 14  lb. 
. 2 lb. 
.1  lb. 


. 6 . 10^=  cost  of  14cwt.8qr.l71b» 


COMPOUND  PBAOTlCSi. 
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■ Ex.  2.  What  is  the  rent  of  12  ac.  8 ro.  2G  ] 
£3.  6s.  an  acre  ? 


12  ao.^is  12  X 1 ac. 

‘ 2 ro,  is  ^ of  1 ac. 

1 1 ro.  is  ^ of  2 ro. 

50  po.  is  ^ of  1 ro, 

6 po.  is  I of  20  po. 
1 po.  is  I of  6 po. 


s. 

d 

8 . 5 . 

0 = 

the  rent  of  1 acre. 

39  . 0 . 

0 = 

1 . 12  . 

6 = 

16  . 

8 = 

8. 

1-6  = 

2. 

0-375-= 

4 ■876= 

£41  . 19  . 8*75  »therentofl2a.3r.26p. 


I Note.— When  the  divisor  is  any  number  less  than  12 
[except  7)  it  is  desirable  to  employ  decimals,  mstes.d  of 
ralgar  fractions,  to  express  the  result  of  the  division 
tfter  the  line  of  pence. 


Examples.  (Ixxxvii) 

(1)  6 ao.  8ro.  4 po.  4^  yd.  at  £10  per  rood. 

(2)  12  owt.  8 qr.  22  lb.  12  oz.  at  £3.  18^.  2d.  per  cwt. 

(3)  10  ac.  3 ro.  26  po.  at  £2.  18s.  10|d.  per  acre. 

(4)  6 tons  12  cwt.  8 qr.  10|lb.  at  £3.  14«.  per  cwt. 
(6)  63  cwt.  3 qr.  17^  lb.  at  12  guineas  per  cwt. 

(6)  29  ac.  8 ro.  6 po.  at  100  gtiineas  per  acre. 

(7)  16  oz.  6 dwt.  20  gr.  at  £3.  17s.  Qd.  per  oz. 

(81  26  ac.  1 ro.  10  po.  at  £42.  2a.  4d.  per  acre. 

(9)  18.  cwt.  8 qr.  17  lb.  at  £22  8a.  per  cwt. 

(10)  819  owt.  8 qr.  16  lb.  at  £2.  12a.  6d.  per  owi. 

Irwoices  and  Accounts. 


I 168.  An  Invoice  is  a statement  in  detail,  sent  by  a 
^ ieller  to  the  Buyer  at  the  time  the  goods  are  dehvered 
) the  Buyer,  of  the  quantity,  description,  and  price  of 
le  goods. 

' An  Account  is  a statement  sent  by  the  Seller  to  the 
piyer  at  the  end  of  a term  of  credit,  shewing  the  totals 
fid  dates  pf  each  Invoice  and  the  sum  total  of  tb,f 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A Detailed  Account  is  a full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a term  of  credit,  show- 
ing the  dates  of  delivery,  the  quantities,  description, 
prices,  and  sum  total  of  the  goods  delivered  by  the  Seller 
to  the  Buyer  during  that  term  of  credit. 

When  an  account  has  been  made  out  it  is  rendered 
i.e.,  sent  to  the  Buyer. 


Specimen  of  an  Invoice. 

Toronto,  June  20,  1877 


John  Smith,  Esq,, 

Bought  of  J.  Jones  & Co.,  21  Fronfc-st. 


C lbs.  of  Tea at  75  cts. 

8 lbs.  of  Loaf  Sugar. ..at  12^  cts. 
2^  lbs.  of  Butter at  8U  ots. 


oti 

3 

7 

,1 

0 

0 

7 

6 16 

Specimen  of  an  Account 


John  Smith,  Esq.^ 


Toronto,  July  21,  1877. 


To  J.  Jones  & Co.,  21  Front-st. 


1877 

$ 

June  20 

To  Goods, 

as  per  invoice  

6 

June  28 

To 

do  

7 

July  8.. 

To 

do  

8 

July  12. 

To 

do  

2 

f 

19  1 
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j Specimen  of  a Detailed  Account. 

I Toronto,  July  21,  1877. 

iplin  Smirli,  Esq,, 

i To  J.  Jones  & Co.,  21  Front-st. 


Il877 

$■ 

lets. 

i line  20 

5 lbs,  of  Tea. at  75  cts 

3 

75 

1 “ 20 

8 lbs.  of  Loaf  Sugar... at  121  cts 

1 

00 

j “ -20 

21  lbs.  of  Butter at  30  cts 

75 

: une  23 

1 bbh  of  Flour -....at  $6 

6 

00 

!“  .23 

18  lbs.  of  Cheese  at  10  cts.  .... .... 

1 

80 

hly  3 

12  lbs.  of  Biscuit at  15  cts 

1 

80 

“ 3 

6 jars  of  Pickles  at  30  cts.  

1 

80 

uly  12 

1 gal.  of  Coal  Oil 37  cts 

37 

i“  12 

8 lbs.  of  Sugar 11  cts 

88 

i'“  12 

8 libs.  Eaisins ..12  cts 

1 

02 

19  i 

17 

Examples  (Ixxxviii) 

1 Make  out  invoices  of  the  following  sales,  supplying  names 
|id  dates  of  your  own  selection  : 


(1)  100  yds.  of  broadcloth  at  $3.25  per  yard ; 2500  yards 
' sheeting  at  12  cts.  per  j^ard  ; 3000  yards  of  prints  at  IBcts, 
er  yard  ; 300  yds.  of  French  silk  at  ^1.75  per  yard. 

(2)  5 lbs.  of  black  tea  at  70  cts.  ; 2.1  lbs.  of  green  tea  at  90 

t/S. ; 151  It),  of  lump  sugar  at  12  cts.  ; 17  lb.  of  brown  sugar 
I;  9 cts.  ; 71  lb.  of  raishis  at  20  4 lb.  cui'rants  at 

; 13  cts. 

i Make  out  accounts  of  the  flowing  sales,  supplying  names 
bd  dates  of  your  own  selection: 

1(3)  394  yd.  of  Brussels  carpet  at  $1.50;  62|  yd.  of  Kid- 
erminster  carpet  at  $i.l0;  27  yd.  of  -natting  at  23  cts.; 
11  yd.  of  drugget  at  65  cts.;  431  jJ-  of  India  matting  at 
8 cts. 

' (4)  23  yd.  of  black  silk  at  $2.15;  17  yd.  of  ribbon  at  23 
[;s. ; 131yd.  of  silk  velvet  at  25  cts. ; 11  doz.  pairs  of  stock- 
ags  at  45  cts.  a pair  ; 5 pairs  of  gloves  at  $1.25  ; 18  yd.  ot 
(lushn  at  17  cts. 

I (5)  G pairs  of  blankets  at  $5.50 ; 121  yJ*  of  merino  at 
5 cts. ; I5f  yd.  of  cloth  at  $3.25  ; 5;^  yd.  of  flannel  at  30  cts.; 

! ^ountcrjianes  at  $4,25  each ; 254  yd.  of  calico  at  15  cts. 
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XX,  Problems. 

189.  The  Unitary  Method,  which  is  rapidly  displac- 
ing the  Rule  of  Three,  will  be  gradually  explained  in 
this  and  the  succeeding  Sections, 

Ex.  (1).  If  23  bullocks  cost  $483,  what  is  the  cost 
of  1 bullock  ?■ 

Since  23  bullocks  cost  $483, 

1 bullock  will  cost  It//  or  121. 

Ex.  (2).  If  7 men  do  a piece  of  work  in  12  days 
how  long  wiU  it  take  1 man  to  do  it  ? 

Since  7 men  can  do  the  work  in  12  days, 

1 man  can  do  the  w'ork  in  (7  x 12)  days,  or  84  days 

Bx.  (8).  If  28  men  do  a piece  of  work  in  42  days,  ii 
how  many  days  can  21  men  do  it  ? 

Time  for  28  men  to  do  the  work  = 42  days. 

“ 1 man  “ “ = 28  .<  42  days. 

" 21  men  “ “ = — days. 

= 56  days. 

Ex.  (4).  [f  75  men  finish  a piece  of  work  in  12  days 
how  many  men  will  finish  it  in  20  days  ? 

In  12  days  the  work  is  done  by  76  men, 

In  1 day  the  work  is  done  by  (12  X 76)  men, 

In  20  days  the  work  is  done  by  —3"---  men,  or  45  men. 

Ex.  (5).  A bankrupt’s  debts  are  $2520,  and  his  asseti 
(that  is  the  value  of  his  property)  are  $1890  ; what  cai 
he  pay  in  the  dollar. 

In  the  place  of  $2520,  he  can  pay  11890, 

In  the  place  of  |1,  he  can  pay  II528  75  cts. ; 

.%  he  pays  75  cents,  in  the  dollar. 

Ex,  (6).  A bankrupt's  debts  are  T4264,  and  he  payi 
I2s.  ^d.  in  tiie  poimd  ; what  are  his  assets  ? 

That  which  he  has  to  meet  a debt  of  iT  is  12^s. 

That  which  he  has  to  meet  a debt  of  .£4264  is  (4264  X 125)4-, 
9%  his  assets  are  or  ,£266#,^ 
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Es.  (T),  If  27  men  can  do  apiece  of  work  in  14  days, 
Wking  10  hours  a day,  how  many  hours  a day  must 
2 men  work  to  do  the  same  in  45  days  ? 

i Since  27  men  can  do  the  work  in  (14x10)  hours,  or  140 
lonrs, 

j 1 man  can  do  the  work  in  (27  X 140)  hr. 

[ 12  men  can  do  the  work  in  hr.,  or  315  hr. 

Now  816  hours  have  to  be  distributed  equally  over  45  days ; 
the  number  of  hours  they  work  each  day  — ^ or  7. 

! Ex.  (8).  If  7 lbs.  of  tea  cost  $5.60,  what  will  be  the 
bst  of  12  lbs.  ? 

I Since  7 lb.  of  tea  cost  $5.60, 

1 lb.  of  tea  costs  or  SO  cts.,* 

; 12  lb.  of  tea  cost  12  x 80cts.  or  $9.60 

Ex.  (9).  If  9 horses  can  plough  46  acres  in  a certam 
[me,  how  many  acres  can  12  horses  plough  in  the  same 

^me  ? 

I Since  9 horses  can  in  the  given  time  plough  46  ao., 

1 horse  can  in  the  given  time  plough  ao. 
j .*.  12  horses  can  in  the  given  time  plough  — ao., 

or  61 I ac 

I Ex.  (10).  If  16  horses  can  plough  a certam  quantity 
jF  land  in  five  days,  how  many  horses  will  be  requix’ed 
) plough  it  in  three  days 

In  6 days  the  land  can  be  ploughed  by  15  horses ; 

In  1 day  the  land  can  be  ploughed  by  (6x15)  horses; 


a 8 days  the  land  can  be  ploughed  by 


5 X 15 
8 


or  26  horsea. 


I Note  I. — in  simple  questions  of  this  kind  we  have  a 
‘^pposilion  and  a demand.  Each  contains  two  kinds  of 
hings  ; in  the  supposition  the  magnitudes  of  both  kinds 
ire  given ; in  the  demand  a magnitude  of  one  kind  is 
;;iven,  and  the  appropriate  corresponding  magnitude  of 
he  other  kind  has  to  be  found.  The  first  line  of  the 
blution  contains  the  magnitudes  of  the  supposition  so 
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arranged,  that  at  the  end  of  the  line  we  have  that  hind  Oj 
thing,  of  which  the  magnitude  is  required  in  the  demand 

Thus  in  Ex.  (10)  the  order  of  the  supposition  ii 
changed,  and  the  magnitude,  15  horses,  put  at  the  enc 
of  the  line,  because  we  have  to  find  how  many  horse! 
will  be  required  in  the  demand. 

Examples-  (ixxxix) 

(1)  If  a man  walk  62  miles  in  4 days,  in  how  many  day 
will  he  walk  93  miles  ? 

(2)  If  12  men  reap  a field  in  4 days,  in  what  time  will  8 
men  reap  it  ? 

(8)  If  850  acres  of  land  cost  $61250,  what  will  273  acre 
cost  ? 

(4)  How  many  men  can  perform  in  12  days  a piece  o 
work  which  16  men  can  perform  in  20  days  ? 

(5)  The  rent  of  17  acres  is  $297,  what  is  the  rent  of  8< 
acres  ? 

(6)  If  a man  walk  116  miles  in  8 days,  how  far  wiU  hi 
walk  in  14  days  1 

(7)  A farmer  sells  a flock  of  270  s&eep  at  $240  a score 
what  does  he  get  for  them  ? 

(8)  A servant’s  wages  being  $108  per  annum,  how  muc' 
ought  she  to  receive  for  7 weeks  ? 

(9)  A clerk's  salary  is  i!191.  12s.  6d.  per  annum;  whs 
ought  he  to  receive  for  60  days  service  ? 

(10)  A ship  performs  a voyage  in  68  days,  sailing  at  th 
rate  of  6 'knots  an  hour  ; how  long  would  it  take  her,  if  sh 
sailed  ae  the  rate  of  7 knots  an  hour  ? 

(11)  A bankrupt’s  effects  are  worth  $860,  and  his  debl 
are  $4300  ; what  does  he  pay1,n  the  dollar  ? 

Note  II. — To  one  of  the  magnitudes  in  a suppos 
tion  there  is  a corresponding  magnitude  of  the  sam 
kind  in  the  demand,  and  these  magnitudes  must  be  ei 
pressed  in  units  of  the  same  denomination. 

Ex.  A man  walks  1 m.  1 fur.  7 po.  in  20  minutes ; ho' 
long  will  he  take  to  walk  41  m.  2 fur.  12  no.  ? 

1 111.  1 lur.  I =ou7  poi«  S, 
and  41  m.  2fur.  12  po.  = 13212  poles. 

Then  he  walks  367  poles  in  20  minutes  ; 
he  walks  1 pole  in  min.  ; 
he  walks  13212  poles  in  ^^212  xji_o  min.,  or  720  min 
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lixampies  (Ixxxix) — continued. 

. '(12)  If  3 bushels  of  wheat  be  worth  $3.50  what  is  the 
worth  of  43  qr.  6 bus.  ? 

(13)  If  15  yards  of  silk  cost  $6.75  how  much  wiU  20  yd, 

1 ft.  cost  ? 

(14)  If  3 cwt.  3 qr.  cost  $27,  what  will  be  the  cost  of 

2 cwt. 

(15)  If  2 cwt.  3 qr.  7 lb.  cost  £5  17s.  8^d.  what  is  the 
cost  of  9 cwt.  ? 

170.  Frohlems  involving  Fractions. 

Ex.  If^  of  an  estate  be  worth  $1500,  what  is  |he 
value  of  of  the  estate  ? 

I Since  f of  the  estate  is  worth  $1500, 

j i of  the  estate  is  worth  $J-^. 

I . . the  estate  is  worth''$--h-hkh^  or  $3500, 

Hence  f of  the  estate  is  worth  $ '*  ^ — or  $2800. 

' Examples  (xc). 

I (1)  If  of  an  estate  be  worth  $7520  ; what  is  the  value  of 
^ of  the  estate  ? 

(2)  A.  persons  owns  | of  a ship  and  sells  | of  his  share  for 
il26i  ; what  is  the  value  of  the  ship  ? 

I (3)  If  3f  lb.  of  tea  cdst  15s.  3d.  how  much  can  I buy  for 
£4  3s.  lO^d. 

I (4)  If  -iV  of  a piece  of  work  be  done  in  25  days,  how  much 
ivill  be  done  in  li-|  days  ? • 

1 (5)  A man  walks  18  m.  2 fur.  28  po.  3|  yd.  in  5^  hours. 
|Ipw  long  does  he  take  to  walk  a mile  and  a half? 

(6)  A gentleman  possessing  of  an  estate  sold  f of-^ 

f his  share  for  $603. 12|  ;,what  would  ^ of-jV  of  the  estate 
I ell  for  at  the  same  rate  ? 

: (7)  If  the  carriage  of  15 '5  cwt.  of  goods  foi  60  miles  cost 
;3.10,  howfar  ought  3.25  cwt.  to  be  carried  for  the  same 
qoney  ? 

: (8)  What  is  the  value  of  of  -itV  of  a vessel,  if  a person 
yho  owns  of  it  sell  of  | of  his  share  for  $1400. 

I (9)  When  the  ounce  of  gold  is  worth  ^3 '89,  what  is  the 
lost  of  .04  lb.  ? 


OOMPUBt  PBOBL^g. 


(10)  If  the  price  of  candles  inches  long  be  9d.  pel 
half-dozen,  and  that  of  candles  of  the  same  thickness  and 


|uality  10;^  inches  long  be  lid.  per  half-dozen,  which  kind 


io  yon  advise  a person  to  buy  ? 

(11)  If  the  carriage  of  60  cwt.  for  20  miles  cost  ^14^ 
what  weight  can  be  carried  the  same  distance  for  ^5-^  ? 

COMPLEX  PROBLEMS, 

171.  We  now  proceed  to  eases  in  which  the  suppo- 
sition,  expressed  in  the  simplest  form,  contains  mon 
than  two  magnitvdes,  the  demand  containing  the  sam< 
numbei-  of  magnitudes,  all  of  which  are  given,  excepi 
Qpe,  which  has  to  be  found. 

Ex.  (1).  If  12  horses  can  plough  96  acres  in  6 days,  ho^ 
many  horses  will  plough  64  acres  in  8 days  ? 

In  6 days  96  acres  can  be  ploughed  by  12  horses. 

In  1 day  96  acres  can  be  ploughed  by  6x12  horses. 

In  1 day  1 acre  can  be  ploughed  by  horses. 

In  8 days  1 acre  can  be  ploughed  by  horses. 

In  8 days  64  acres  can  be  ploughed  by  horses 

8 X 9 0 

the  number  of  horses  required  is  6. 

Ex.  (2).  If  35  bushels  of  oats  last  7 horses  for  20  days 
how  many  days  will  96  bushels  last  18  horses  ? 

86  bushels  last  7 horses  for  20  days. 

1 bushel  lasts  7 horses  for  |-j  days. 


1 bushel  lasts  1 horse  for 


days. 


96  bushels  last  1 horse  for 


days. 


96  bushels  last  18  horses  for  days, 

the  number  of  days  is  21 
Examples*  (3^oi) 

(1)  If  40  acres  of  grass  be  mowed  by  8 men  in  7 days 
how  many  acre®  will  be  mowed  by  24  men  in  28  days  ? 

(2)  If  ^60  will  pay  S men  for  5 days’  work,  how  mud 
will  pay  32  men  for  24  days’  work  ? 

■(3)  If  arociment  of  939  soldiers  consume  351  quarter 
of  wheat  in  168  days,  how  many  soldiers  will  cousum 
1404  quarters  in  56  days  ? 
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(4)  If  two  horses  ©at  8 bushels  of  oats  in  16  days,  how 
many  horses  will  eat  8000  quarters  in  24  days  ? 

(6)  If  a carrier  receive  #12  for  the  carriage  of  8 owt.  for 
! 160  miles,  how  much  ought  h®  to  receive  for  the  carriage  of 
1 7 owt.  3 qr.  14  lb,  for  50  ndlee  ? 

' (6)  If  I pay  #1.60  for  the  carriage  of  2 tons  for  6 miles, 

iwhat  must  I pay  for  the  carriage  of  12  tons  17  cwt.  for  84 
miles? 

♦(7)  If  3 men  earn  #16  in  4 days,  what  sum  will  18  men 
earn  in  16  days  ? 

I (8)  How  many  bushels  of  wheat  will  serve  72  people  8 
days,  when  4 bushels  serve  6 people  24  days  ? 

I (9)  If  a man  travel  150  miles  in  6 days  when  the  days  are 
jl2  hours  long,  in  how  many  days  of  10  hours  each  will  he 
travel  600  irul^s  ? 

(10)  If  the  carriage  of  goods  weighing  5 cwt.  2 qr.  12  lb. 
for  150  miles  come  to  $15.70,  what  will  be  the  charge  for 
Carrying  four  waggon-loads  of  the  same,  each  weighing  7 cwt. 
|0  qr.  2 lb.,  the  same  distance,  there  being  112  ibs.  in  the 
cwt,  ? 

4(11)  If  #120  pay  16  labourers  for  6 days,  how  many 
labourers  at  the  same  rate  will  $270  pay  for  8 days  ? 

(12)  If  the  gas  for  6 burners,  6 hours  every  day,  for  10 
^ays,  cost  $1.20,  how  many  burners  may  be  lighted  4 hours 
every  evening  for  16  days  at  a cost  of  $21.60  ? 

(13)  If  a travelling  party  of  three  spend  $190  in  4 weeks, 
}iow  long  will  $475  last  a travelling  party  of  five  at  the  same 
pte  ? 

%{14)  If  it  cost  $120  to  keep  two  horses  for  five  months, 
what  will  it  cost  to  keep  three  horses  for  eleven  months  ? 

] (15)  If  it  cost  ^29.  7s.  6d.  to  keep  6 horses  for  6 weeks, 
|iow  long  may  3 horses  be  kept  for  ^20.  11s.  3d.  2 
^1,(16)  If  6 men  can  reap  a field  of  12^  acres  in  8|  days, 
working  16  hours  a day,  in  what  time  can  7 men  reap  a field 
j>f  15  acres,  working  12  hours  a day  ? 

1 (17)  If  858  men  in  6 months  consume  234  quarters  of 
wheat,  how  many  quarters  will  be  required  for  the  consump- 
tion of  979  men  lor  8 months  and  a half  ? 
i^^(18)  The  wages  of  5 men  for  6 weeks  being  $815,  how 
nany  weeks  will  4 men  work  for  $231  ? 

(19)  If  7 men  mow  22  acres  in  8 days,'  working  11  hours 
|k  day,  in  how  many  days,  working  10  hours  a day,  wiU  1% 
!®6n  mow  860  ? 
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(20)  If  10  horses  consume  7 bus.  2 pk.  of  oats  in  7 days,  ra 
what  time  will  28  horses  consume  3 qr.  6 bus.  at  the  same 
rate  ? 

(21)  If  44  cannon,  firing  30  rounds  an  hour  for  3 hours  a 
day,  consume  300  barrels  of  powder  in  5 days,  how  long  will 
400  barrels  last  66  cannon,  firing  40  rounds  an  hour  for  5 
hours  a day  ? 

(22)  If  the  wages  of  29  men  for  o4  days  amount  to  £80  9s. 

6ii.  how  many  men  must  work  12  days  to  receive  £407  ? 

(23)  Wliat  must  I pay  for  the  hfi’e  of  4 horses  for  5 
months,  if  I pay  £18  for  the  hire  of  3 horses  for  a month  2 

172.  Problems  relating  to  W orh  done  in  a certain  time.  H 

Note.  I. — If  a man  can  do  a piece  of  work  in  7 hours, 
the  part  of  the  work  which  he  can  do  in  1 hr.  will  be 
represented  by  i, 

Ex.  (1)  A can  do  a piece  of  work  in  5 days,  and  B 
can  do  it  in  12  days.  How  long  will  A and  B,  working 
together,  take  to  do  the  work  ? 

Here  i represents  the  part  A does  daily, 
and  -jV  represents  the  part  B does  daily  ; 

represents  the  part  A and  B do  daily  ; 

.%  theyde  in  1 day; 

.’.  they  do  -eV  iu  -iV  day  ; 

.*.  they  do  the  whole  work  in  f ?-  days,  or  3-rV  days 

Ex.  (2).  A can  do  a piece  of  work  in  50  days,  B in 
60  days,  and  (7  in  75  days.  In  what  time  will  they  do 
it,  all  working  together  '? 

Hei;e  s\,  4-  eh  + vh  represents  the  part  they  do  aaily ; I®' 

"iS+S+A  I t*!  ^ 

. . they  do  or  gW,  or  daily ; 

. they  do  the  work  in  20  days. 

Ex.  (3),  A can  reap  a field  in  4£  days,  and  B can  ,■,( 
reap  it  in  5|  days.  How  long  will  they  take  to  reap  it, 
working  together. 

1 5 

A does  ^ or  daily. 

(1 

!lc 


1 3 

B does  ^ or  dail^, 
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i*.  together  they  do  + -iV,  or  daily ; 

they  do  ^7-  of  the  work  in  jig-  day : 
they  do  the  work  in  -f-fl-  days,  or  days. 

Ex.  (4).  A and  i?  do  a piece  of  work  in  4 liours  ; A 
tnd  C in  3f  hours ; B and  C in  hours.  In  what 
lime  can  A do  it  alone  ? 

A and  B can  do  J in  an  hour. 

A and  G can  do  in  an  hour. 

. two  men  of  -4 ’5  strength,  assisted  by  B and  0 can  do  ‘ 
d + "1^8  in  an  hour. 

Now  B and  G can  do  3^  in  an  hour. 

I two  men  of  A’s  strength  can  do  ^ + t^8  — aV  in  an  hour, 
or  or  if,  or  I in  an  hour  ; 

.•.  A can  do  ^ in  an  hour ; 
o'.  A can  do  the  work  in  6 hours. 

Note  II. — ^^If  a tap  can  fill  a vessel  in  5 hours,  the 
^art  filled  by  it  in  1 hour  will  be  represented  by 

; Ex.  (1).  A vessel  can  be  filled  by  three  taps,  run- 
ning separately,  in  20,  30,  and  40  minutes  respectively. 
In  what  time  will  they  fill  it  when  they  all  run  at  the 
Same  time  ? 

They  fill  2V  + A)  + Ao  of  the  vessel  in  1 minute  ; 

I they  fill  or  in  1 minute  ; 

.•.  they  fill  ill  fis  of  a minute  ; 

.'.  they  fill  the  vessel  in  or  9^3  minutes. 

Ex.  (2).  A bath  is  filled  by  a pipe  in  40  minutes.  It 
's  emptied  by  a waste  pipe  in  an  hour.  In  what  time 
will  the  bath  be  full  if  both  pipes  be  opened  at  once  ? 

I One  pipe  fills  4V  of  the  bath  in  a minute. 

The  other  empties  of  the  bath  in  a minute, 
k when  both  are  running,  5®  — -g^,  or  il-g-  01  the  bath  is  filled 
in  a minute ; 

[ the  bath  is  fiUed  in  120  minutes. 

I Examples,  (xcii). 

'(1)  A can  do  a piece  of  work  in  6 hours;  B can  do  it  in 
9 hours.  Tn  what  time  will  they  do  it  if  they  work  together  ? 
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(2)  A can  do  a piece  of  work  in  85  days  ; JB  can  do  it  lij 
40  days ; G can  do  it  in  45  days.  In  what  time  will  they  do 
it,  aU  working  together? 

(8)  A and  B can  reap  a field  of  wheat  in  8 days ; A and 
(7  in  8^  days ; B and  G in  four  days.  In  what  time  could 
they  reap  it,  all  working  together  ? 

(4)  If  three  pipes  fiU  a vessel  in  6,  8,  and  12  minutes 
respectively,  in  what  time  will  the  vessel  be  filled  when  all 
three  are  opened  at  once  ? 

(6)  A does  ^ of  a piece  of  work  in  14  days.  He  then 
calls  in  B,  and  they  finish  the  work  in  2 days.  How  long 
would  B take  to  do  the  whole  work  by  himself? 

(6)  A does  a piece  of  work  in  8 hours,  which  is  twice  the 
time  B and  G together  take  to  do  it ; A and  G could  together 
do  it  in  1^  hours.  How  long  would  B alone  take  to  do  it  ? ^ 

(7)  A can  do  a piece  of  work  in  27  days,  and  .B  in  16 
days ; A works  at  it  alone  for  12  days,  B then  works  alone 
6 days,  and  then  G finishes  the  work  in  4 days.  In  what 
time  could  G have  done  the  work  by  himself  ? 

(8)  A cistern  is  filled  by  two  pipes  in  18  and  20  minutes 

respectively,  and  emptied  by  a tap  in  40  minutes  ; what  paiii 
of  it  will  be  filled  in  10  minutes  when  all  are  opened  at  ^he 
same  instant  ? ' 

173.  ProBlems  relating  to  ClocJcs,  ||. 


The  minute-hand  moves  12  times  as  fast  as  the  hour- 
hand,  and  therefore  in  12  minutes  the  miniite-hand 
gains  11  minute-divisions  on  the  hour-hand. 

Ex.  (1).  Find  the  time  between  8 and  4 o’clock  when 
the  hands  of  of  a watch  are  together. 


At  8 o’clock  there  are  15  minute- divisions  between  the 
hands  ; we  have  therefore  to  find  how  long  it  will  take  the 
minute-hand  to  gain  16  minute-divisions  on  the  hour-hand. 
The  minute-hand  gains  11  minute-divisions  in  12  minutes ; 

1 minute-division  in  minutes ; 

16  minute-divisions  in  . 

the  time  required  is  ^ miu.,  or  18^  min.  past  8. 


Ex.  (2).  At  what  time  between  2 and  3 are  the  hands 
of  a clock  at  right  angles  to  each  other  ? 

When  the  hands  are  at  right  angles  there  is  a space 
of  16  minute -divisions  between  them. 
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I Hence,  since  at  2 o’clock  there  are  10  minnte-divis- 
'.ons  between  the  hands,  we  have  to  find  how  long  it 
jvill  take  the  minute-hand  to  gain  10  -f  16,  or  26  min- 
ite-divisions  on  the  hour-hand. 

Che  minute-hand  gains  11  minute-divisions  in  12  minutes ; 

1 minute-division  in  -j-f  minutes ; 
26  minute-divisions  in  ?.  ^ * min. ; 

the  time  required  is  — min.,  or  27-/x  min.  past  2. 

Ex,  (3).  At  what  times  between  6 and  7 are  the 
^ands  of  a clock  at  right  angles  to  each  other  ? 

Twice  between  6 and  7 this  will  occur  : first,  before 
he  minute-hand  has  overtaken  the  hour-hand ; second- 
y,  after  the  minute-hand  has  passed  the  hour-hand. 

* Now,  since  at  6 o’clock  there  are  80  minute -divisions 
between  the  hands,  we  have  to  find  : 

I First,  how  long  it  will  take  the  minute-hand  to  gain 
|0— 16,  or  15  minute-divisions  on  the  hour-hand. 

Secondly,  how  long  it  will  take  the  minute-hand  to 

• jain  804-16,  or  46  minute-divisions  on  the  hour-hand, 
j The  process  in  each  case  will  be  similar  to  that  in  the 
ireceding  examples,  and  the  results  are  16-^  min.  and 
|8^  min.  past  6. 

I Ex.  (4).  Find  the  time  between  7 and  8 o’clock  when 
I he  hands  of  a watch  are  opposite  to  each  other. 

I When  the  hands  are  opposite  there  is  a space  of  80 
iinutes  between  them,  and  at  7 o’clock  there  is  a space 
f 85  minutes  between  the  hands. 

Hence  in  this  case  we  have  to  find  how  long  it  will 
ike  the  minute-hand  to  gain  a space  of  86—80,  or  6 
linntes  on  the  hour-hand. 

The  process  will  be  similar  to  that  in  the  preceding 
xamples,  and  the  result  is  6^  min.  past  7. 

Examples-  (xoiii) 

I At  what  time  are  the  hands  of  a watoh  together  be- 
ween  the  hours  of 
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^1)  4 and  5.  (2)  6 and  7.  (3)  9 and  10  ? 

At  what  time  are  the  hands  of  a watch  at  right  angle 
to  each  other  between 

(4)  4 and  5.  (5)  7 and  8.  (6)  il  and  12  ? 

At  what  time  are  the  hands  of  a watch  opposite  t 
each  other  between 

(7)  1 and  2.  (8)  4 and  5.  (9)  8 and  9 ? 

EX  A MINA  TION  FA  PEES. 

I. 

(1)  If  for  a given  sum  I can  have  1200  lbs.  carried  8 
miles,  how  many  pounds  can  I have  carried  24  miles  for  th 
same  sum  ? 

(2)  If  of  a ship  be  worth  S13056,  wliat  is  the  value  of 
of  the  ship  ? 

(3)  A silver  tankara  weighs  i ib.  10  oz.  ; what  is  its  vahu 
when  a dozen  spoons,  weighing  3|  oz.  each,  are  worth  |54- 

(4)  A man  spends  s^iOl.GO  every  85  days,  and  saves  $400 
year.  AVhat  is  his  annual  income  ? 

(5)  When  the  income-tax  is  6d.  in  the  £ a man  pay 
£15  7i'.  6d.  ; what  is  his  income  ? 

II. 

(1)  A man  s income  is  reduced  from  $2720  to  $2640.6 
when  he  has  paid  his  income  tax.  What  is  his  tax  on  th 
dollar  ? 

(2)  If  10  horses  and  132  sheep  can'  be  kept  8 days  fc 
$202,  -what  sum  will  keep  15  horses  and  148  sheep  for  th 
same  time,  supposing  5 horses  to  eat  as  much  as  84  sheep 

/ (3)  A man  receives  75  cents  in  the  dollar  of  what  was  du 

,to  him  and  thereby  loses  $602.10.  What  w'as  due  to  him 

(4)  If  15  men  can  i)erform  a piece  of  work  in  22  dayt 
how  many  men  will  fini.-h  another  piece  of  work  4 times  a 
large  in  a fifth  part  of  the  time  ? 

(5)  If  72  men  dig  a trench  in  63  days',  in  how  many  daj 
will  42  meii^dig  another  trench  three  times  as  great  ? 

III. 

(1)  The  wages  of  A and  B together  for  74  days  amount  f 
the  same  sum  as  the  w^-ges  of  A alone  for  lA^  days.  F( 
how  many  days  will  the  sum  pay  the  wages  of  B alone  ? 
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^ (2)  If  100  men  ean  perform  a piece  of  work  in  30  days, 
how  many  men  can  perform  another  piece  of  work  thrice  as 
large  in  one-fourth  of  the  time  ? 

(3)  If  6 men  or  7 women  can  do  a piece  of  work  in  87 
lays,  how  long  will  a piece  of  work  twice  as  great  occupy  7 
men  and  5 women  ? 

'v  (4)  Two  persons,  A and  B,  finish  a work  in  20  days, 
>rhich  B by  himself  could  do  in  50  days.  In  what  time 
jould  A finish  it  by  himself  ? How  much  more  of  the 
fork  is  done  by  A than  B ? 

x(6)  If  a cistern  when  full  of  water  can  be  emptied  in  16 
minutes  by  a pipe,  and  when  empty  can  be  filled  by  another 
;n  20  minutes  ; if  the  cistern  be  full,  in  what  time  can  it  be 
emptied  by  both  pipes  being  opened  at  the  same  time  ? 

! IV. 

1 

^(1)  A and  B can  do  a piece  of  work  alone  in  15  and  18 
lays  respectively  ; they  work  together  at  it  for  8 days,  when 
3 leaves,  but  A continues,  and  after  3 days  is  joined  by  (7, 
nd  they  finish  it  together  in  4 days.  In  what  time  would 
; do  the  work  by  himself  ? 

j (2)  If  a man  can  do  treble,  and  a woman  double  the  work 
f a boy  in  the  same  time,  how  long  would  9 men,  15  women, 
Ind  18  boys  take  to  do  double  the  work  which  7 men,  12 
f’omen,  and  9 boys  complete  in  250  days  ? 

(3)  A and  B walk  to  meet  each  other  from  two  places  100 
liles  distant.  A walks  6 miles  an  hour  and  B four  miles 
n hour.  At  what  point  on  the  road  do  they  meet,  and  at 
j'hat  two  times  are  they  fifty  miles  apart  from  each  other  ? 

(4)  A watch  which  is  10  minutes  too  fast  at  noon  on  Mon- 
jay  loses  8 min.  10  sec.  daily.  What  will  be  the  time  indi- 
cted by  the  watch  at  a quarter  past  10  on  the  morning  of 
le  following  Saturday  ? 

(5)  A watch  set  accurately  at  12  o’clock  indicates  10  min. 

) 5 at  5 o’clock.  What  is  the  exact  time  when  the  watch 
^dicates  5 o’clock  ? If  it  indicated  10  minutes  past  6 at  6 
’clock,  what  would  be  the  exact  time  when  the  hands  indi- 
tted  6 o’clock  ? 

! V. 

i(l)  A laborer  agreed  to  work  for  60  days  on  this  condition  ; 
lat  every  day  he  worked  he  should  receive  $2,  and  for 
''ery  day  he  was  idle,  he  should  pay  $1.50  for  hie  board, 
t the  expiration  of  the  time,  he  received  S92.  How  many 
kys  dii  work  ? 
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(2)  A piece  of  work  can  be  done  in  a day  of  11^  honrs  by 
9 men,  or  5 women,  or  12  boya ; in  what  time  could  it  b< 
done  by  1 man,  2 women,  and  3 boys  together  ? 

- — A cistern  has  two  supplying  pipes  A and  B,  and  a tap 
C.  \Vhen  the  cistern  is  empty,  A and  B are  turned  on,  and 
it  is  filled  in  4 hours  ; then  B is  shut  and  G turned  on,  and 
the  cistern  is  quite  emptied  in  40  hours ; when,  lastly,  A is 
shut  and  B turned  on,  and  in  60  hours  afterwards  the  cistern 
is  again  filled.  In  what  time  could  the  cistern  be  filled  by 
<ach  of  the  pipes  A and  B,  singly  ? 

(4)  A clock  is  set  at  12  o’clock  on  Saturday  night,  and  at 
Qoon  on  Tuesday  it  is  8 minutes  too  fast.  Supposing  its 
rate  regular,  what  will  be  the  true  time  when  the  clock 
strikes  four  on  Thursday  afternoon  1! 

(6)  A contractor  engages  what  he  considers  a sufficient 
number  of  men  to  execute  a piece  of  work  in  84  days  ; but 
he  ascertains  that  three  of  his  men  do,  respectively,  and 
I less  than  an  average  day’s  work,  and  two  others  ^ and 
more,  and  in  order  to  complete  the  work  in  the  14  weeks, 
be  procures  the  help  of  17  additional  men  for  the  84th  day. 
Eow  much  less  or  more  than  an  average  day’s  work  on  tho 
part  of  these  17  men  is  required  ? 

XXI.  Simple  Interest. 

174.  Intebest  is  that  which  is  paid  by  onef,  who  boi' 
rows  money,  for  the  use  of  the  money. 

The  money  lent  is  called  the  PsiNciPAii. 

The  Borrower  agrees  to  pay  at  what  is  called  a certain 
liATE  of  interest,  which  is  usually  reckoned  by  the  sum 
paid  for  the  use  of  $100  for  1 year.  Thus,  if  I borrow 
$500  for  1 year,  and  agree  to  pay  $25  for  the  use  of  the 
money,  I am  said  to  bonrow  at  the  Bate  of  6 per  cen 
per  annum,  that  is,  I -agree  to  pay  $5  for  the  use 
every  $100  in  the  loan  at  the  end  of  the  year. 

The  sum  made  up  of  the  Principal  and  Interesi 
added  together,  is  called  the  Amount  at  the  end  of  the 
time  for  which  the  money  is  borrowed, 

175.  The  solution  of  questions  relating  to  Interest  N 
depends  on  precisely  the  same  principles  as  those  ex-' 
plained  in  the  last  Section,  and  it  is  only  because  of  the 
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jecessity  of  explaining  technical  terms  at  tiiere  is  an;y 
ccasion  to  separate  this  or  the  ' - eediog  Sections 
'•om  Section  XX. 

j For,  just  as  we  reason  about  the  q .stioii 

"Wliat  must  I pay  for  tlie  hire  of  4 horses  for  ^ months,  if 
pay  #18  for  the  liire  of  3 horses  for  a month  ? 


do  we  reason  about  the  question 

What  must  I pay  for  the  use  of  #550  for  8 years,  if  T pay 
5 for  the  use  of  $i00  for  a year 

Ex.  (1).  To  find  the  Simple  Interest  on  $2676  for 
years,  at  8 per  cent.,  Yv-e  reason  thus  : 

Interest  on  #100  for  1 year  is  #8 ; 

on  #1  for  1 year  is  #j§o  ; 
on  #2075  for  1 year  is  # ~ ^ ' 2 il ; 


on  #2075  for  3 years  is  # J_£.  hi  • 

10  0 ' 

the  interest  is  #042. 

Hence  we  derive  the  following  Kule : 

Multiply  the  Principal  by  the  Puite  per  Cent.,  and  the 
\idt  by  the  'lime  expressed  in  years,  and  divide  the  j)vo- 
ct  by  100. 

The  process  stands  thus  : 

5? 

2675 

8 

21400 

3 

#642.00 

X the  interest  is  #642. 

Ex.  (2).  Find  the  interest  on  $3200  for  2 years  and 
[nonths  at  7^  per  cent. 
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Since  7 months  is  of  a year  the  time  is  yeara 

Interest  on  $100  for  1 year  is  $7.50.  ^ 

“ $1  for  1 year  is  $^-|^ 

$3200  for  1 year  is  $ ^ ^ 

“ $3200  for  2j^  years  is  2y'-g-  X $ ^ 

3 IX  3 200  X"  ._5_0 

^ 12X100 

= $620; 
the  interest  is  $G20. 

Ex.  (8).  Find  the  interest  on  $101178  from  Janrar 
28th,  1876,  to  Sept,  15th,  1876,  at  6 per  cent. 

The  number  of  days  between  January  28th  and  Sept 
15th  is  281,  and  231  da,ys  is  5g  1 of  a year. 

Interest  = --  $3841-992. 

Note  I. — In  calculating  the  number  of  chiys  betwee 
two  given  days  of  the  year,  the  rule  is  io  vu-liule  one  c 
them  onhj  in  the  calculation.  Thus  from  Jan.  4 to  Jau 
9 will  be  5 days. 

In  the  preceding  example  if  we  multiply  numerate 
and  denominator  by  2 we  have 

101178  X 2 X 231 
730U0 

Hence,  in  computing  the  interest  for  any  number  ( 
days,  we  have  the  following  rule  : 

]\[nliiphj  the  Principal  by  twice'  the  rate,  and  the  resii 
by  the  number  of  days  and  divide  the  product  by  7300L 

When  the  Principal  is  not  very  large  the  division 
most  readily  effected  by  dividing  the  p>roduct  by  3,  tl 
quotient  by  10,  and  the  new  quotient  by  1 0,  and  addin 
these  quotients  and  the  product  togel-b  and  pointin 
off  five  places  of  decimals. 
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'Tliiis  : Find  the  interest  oi  CslOOO  for  121  davs  at 
j8  per  cent. 

$1000 

16 


36000 

121 


S 1936000 
20  ; 645333^ 
iu  I 645331 
6453^ 


$26-52320 


Since  73000  increased  by  \ of  itself, 
of  itself  becomes  100010. 


Thus, 


73000 
^ 24333J 

of  1 2433  i 

j^0  of  0*0  243^ 


of  itself,  and 


j 100010 

land  considering  this  as  100000  the  reason  for  tne  above 
process  is  evident. 

Note  II. — In  actual  practice  the  time,  when  not  an 
exact  number  of  years,  is  always  expressed  in  days,  or 
in  years  and  days. 

Examples,  (xciv). 

Find  the  simple  interest-v- 

(1)  On  $2750  foi-  6 years  at  5 per  cent,  per  annum. 

! J2)  On  $3625  for  4 years  at  8 per  cent,  per  annum. 

; l3)  On  $27.. 0 for  6 years  at  7-i  per  cent,  per  annum. 

(4)  On  $8825  for  6.^  years  at  8 per  cent,  per  annum. 

(5)  On  $1160  for  11  months  at  9 per  cent,  per  annum, 

i (6)  On  $9125  for  78  days  at  8 per  cent,  per  annum. 

j (7)  On  $5913  from  Nov.  23,  1876,  to  April  7,  1877,  at  7^ 

I per  cent,  per  annum. 

I (8)  On  ^204  17s.  Id.  from  Aiig.  3 to  Jan.  9 at  5 per  cent. 

i 176.  We  have  explained  how  to  find  the  Interest 

:(and  Amount)  when  the  Principal,  Rate  and  Time  are 
given.  We  shall  now  explain  how  to  find  the  Rate,  or 
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rime,  or  Principal,  .*^hen  iJie  other  two  and  also  tha 
interest  (or  Amount)  are  given. 

Ex.  (1).  At  what  Kate  percent,  will  1^5520 amoimi;  oO 
|800‘80  in  9 years  ? 

As  the  rate  is  the  interest  on  $100  for  1 year,  to  find 
the  rate  we  must  find  the  interest  on  $100  for  1 year. 
Here  interest  = $800.80 -$520:=$280, 80, 

Tims,  the  interest  on  $520  for  9 years  is  $280.80  ; 

.%  the  interest  on  $520  for  1 year  is  $ 
on  $i  for  1 year  is 

on  $100  for  1 year  is  $ = $G ; 

Kate  required  is  6 per  cent. 

Ex.  (2).  In  what  Time  will  the  Interest  on  $800 
amount  to  ^12G  at  5 per  cent.  ? 

Interest  on  $360  for  1 year  is  or  $18 

Then,  since  $18  is  the  interest  for  1 year, 

$1  is  the  interest  for  jg  ^eai, 

$126  is  the  interest  for  V/  year,  or  7 j^ears. 

Time  required  is  7 years. 

Ex.  (3).  What  Principal  will  amount  to  S980  in  3 
years  at  7|  per  cent.  ? 

Interest  on  $100  for  3 years  at  71  per  cent,  is  $22*50, 

$122.50  is  the  amount  which  has  for  its  Principal  $100; 

$1  is  the  amount  whicli  has  for  its  Principal 

$980  is  the  amount  which  has  for  its  Principal  $2  ^ h2j£ 

_ 1 23-50 


Principal  required  is  $800. 

Ex.  (4).  At  what  rate  will  any  sum  triple  itself  in  20 
5>'ears  at  simple  interest  ? 

Here  the  interest  is  twice  the  Principal. 

Thus  the  interest  on  the  Principal  for  20  years  is  2 x PriU' 
cipal ; 

. , T.  . . * 2 X Principal 

interest  on  the  Principal  for  1 year  is 


interest  on 


^ ^ , 2 X Principal 

for  1 year  is  . —■ — f — 

Pmicipal  X 20 

, . 100  X 2 X Principal 

on  $100  foi  1 year  IS 

Kate  required  is  10  per  cent- 


= 10. 
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' Eiamples.  (*o^) 

' (1)  At  what  rate  will  the  iatereat  on  for  15  years  b® 
|220.05  ? 

1 (2)  la  what  time  will  $700  amount  to  $920.50  at  6 per 
pat.  ? 

, (3)  What  sum  will  amount  to  $1326  in  8 months  at  9 per 

mt.  ? 

(4)  The  interest  on  a sum  of  money  for  12  years  at  4^  per 
mt.  is  $202.60  ; what  is  the  sum  ? 

! (5)  In  what  time  will  any  sum  double  itself  at  5 per  cent, 
mple  interest  ? 

1 (6)  What  must  be  the  rate  per  cent,  that  the  interest  at 
le  end  of  16  years  8 months  may  be  equal  to  seven-eighths 
f the  sum  lent  ? 

I (7)  A sum  of  money  amounts  in  ten  years  at  7 per  cent. 

I $1275 ; in  how  many  years  will  it  amount  to  $1406.25  ? 

(8)  The  sum  of  $500  is  borrowed  at  the  beginning  of  the 
&ar  at  a certain  rate  per  cent.,  and  after  9 months  $400 
iore  is  borrowed  at  double  the  previous  rate.  At  the  end 

the  year  the  interest  on  both  loans  is  $35  ; what  is  the 
.te  at  which  the  first  sum  was  borrowed  ? 

(9)  In  how  many  days  will  the  interest  on  Jg243.  6a.  8cL 
) £4.  Os.  lOd.  at  6|  per  cent  ? 

(10)  If  ^556,  17s.  6d.  be  loaned  for  125  days  and  then 
nount  to  £565.  18s.  9d.,  what  was  the  rate  ? 

(11)  The  interest  on  $8000  for  one  day  is  $2;  find  the 
.te  per  cent,  per  annum. 

(12)  Bought  6000  bushels  of  wheat  at  $1,26  a bushel,  pay- 
^le  in  6 months ; I immediately  realized  for  it  at  $1.20 
sh,  and  put  the  money  out  at  interest  at  10  per  nt.  At 
e appointed  time  I paid  for  the  wheat ; did  I gam  or  lose 
'i  the  transaction,  and  how  much  ? 

(13)  The  interest  on  a sum  of  money  at  the  end  of 
)ars  is  three-eighths  of  the  sum  itself ; what  rate  per  cent. 
|as  charged  ? 

!(14)  A sum  of  money  at  simple  interest  has  in  4^  years 
pounted  to  $736,  the  rate  of  interest  being  6 per  cent,  per 
mum  ; what  was  the  sum  at  first,  and  in  how  many  years 
\frs  will  it  amount  to  $1140  ? 

1(16)  The  interest  on  $1805,  loaned  on  May  13th,  at  6^  per 
nt.  per  punum  h?  f 37.905  : os  wliul  day  wai  ih©  money 

luxned  t 


172 


ABXIAL  PAYldtENT. 


PARTIAL  PAYMENTS  j 

177.  A partial  payment  is  the  payment  of  a part  6 
the  amount  due  on  a note  or  bond.  When  partial  pa^ 
ments  are  made  they  are  endorsed  on  the  note  or  bond 
To  compute  the  interest  on  such  a note  proceed  accord 
ing  to  the  following  rule  : ' 

Compute  the  interest  on  the  principoX  to  the  time  of  th 
first  payment,  and  if  this  payment  exceed  the  interest  the) 
due  add  the  interest  to  the  principal,  and  from  the  sun 
take  the  payment ; the  remainder  will  form  a new  princ^ 
pal  with  which  proceed  as  before. 

But  if  the  payment  be  less  than  the  interest,  compute  th 
interest  on  the  po'incipal  to  the  time  when  the  sum  of  th 
payments  shall  first  equal  or  exceed  tite  interest  due ; adi 
tits  interest  to  the  principal,  and  from  the  sum  subtrac 
the  sum  of  the  payments,  and  treat  the  remdinder  as  \ 
new  principal. 

This  rule  proceeds  on  the  ground  that  in  all  case 
the  payment  should  be  apphed  first  to  the  interest  due 
then  to  the  principal,  and  that  the  principal  remain 
unchanged  until  the  sum  paid  exceeds  the  acorua 
interest. 

Ex.  (I).  $4000.  Tobonto,  June  1,  1872. 

Two  years  after  date  I promise  topay  Wilh'am  Smiti 
or  order,  four  thousand  dollars,  for  value  received,  wiii 
interest  at  7 per  cent.  ■ 

Richakd  Paywell,^ 

On  this  note  were  the  following  endorsements : f 

Sept.  16,  1872,  Four  hundred  and  fifty  Dollars,  r 
Dec.  16,  1872,  Fifty  Dollars.  J 

Mar.  1,  1878,  Five  hundred  Dollars, 

Zptl.  1,  1874,  One  thousand  Dollars  ^ 

remamed  due  June  4, 1874  f [ 

' 
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rinoipal  cr>  interest  June  1,  1872 $4000  00 

iterest  to  Sept.  16,  1872......  80  89 

Amount  $4080  89 

Less  1st  payment  460  00 

Remainder  for  a new  principal  $3680  89 

I Interest  from  Sept.  15  to  Dec.  16,  1872,  is  ) 

( $68.44,  which  exceeeds  the  payment.  ) 

iterest  from  Sept.  16,  1872  to  March  1, 1873 117  20 


Amount  $3748  09 

Less  the  sum  of  the  2nd  and  3rd  payments  660  00 


! Remainder  for  a new  principal  $3198  09 

iterest  from  March  1, 1873  to  Jan.  1,  1874  186  47 

» 


Amount  $3384  66 

Less  payment  Jan.  1,  1874 1000  00 


I Remainder  for  a new  principal  $-2384  66 

iterest  from  Jan.  1 to  June  4,  1874 70  94 


Balance  due  June  4,  1874  $2456  60 


(1)  $1600. 


Examples*  (xoYi) 

Hamilton,  Jan.  1,  1877. 


One  year  after  date,  we  promise  to  pay  S.  V/bite,  or 
der,  fifteen  hundred  dollars,  with  interest.  Value 
jeived. 

George  Brown  & Oo. 


iThe  following  payments  were  made  on  this  note : 
iMarch  16,  1877,  $100 ; June  18,  1877,  $400 ; Sept. 
1877,  $200. 

iWhat  was  due  Jan.  1,  1878,  interest  at  6 per  cent  ? 


(2)  $8600. 


BelleYille,  March  16,  1876. 


iyor  value  received,  w®  joiatly  and  severally  promise 
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to  pay  Wm.  Smith,  or  order,  three  thousand  five  hun 
dr^  dollars,  with  interest. 

Jamss  Jones  & Oo. 

Endorsed  as  follows ; 

June  1,  1876,  $800;  Sept.  1,  1876,  $100;  Jan.  1 
1877,  $1560;  March  1,  1877,  $300. 

What  was  due  May  16,  1877,  interest  at  6 per  cent. 

(8)  $1200. 

Toronto,  Oct.  15,  1869. 

One  year  from  date  we  promise  to  pay  James  Smith 
or  order,  twelve  hundred  dollars,  for  value  reoeivec 
with  interest.  * ' 

WniDEB  & Son. 

Endorsed  as  follows  : 

Oct.  16,  1860,  $1000;  April  16,  1861,  $200. 

How  much  remained  due  Oct.  16,  1861,  interest  at ' 
per  cent.  ? 

XXII.  Compound  Interest 

178.  Compound  Interest  is  that  which  is  paid,  no 
only  for  the  use  of  the  original  sum  lent,  but  also  fo 
use  of  the  interest  as  it  becomes  due. 

The  interest  on  $600  for  1 year  at  4 per  cent,  is  $2C 

If  then  $600  be  lent  at  Compound  Interest  for 
years  at  4 per  cent.,  the  Interest  for  the  first  year  i 
$20. 

Now,  as  the  borrower  has  to  pay  for  the  use  of  thi 
$20,  the  Interest  for  the  second  year  must  be  calculate 
on  $620. 

Hence  Interest  for  second  year  = =$20.80. 

loo 

To  put  the  matter  in  a more  simple  way,  we  hav 
supposed  the  borrower  to  retain  the  interest  due  at  tb 
end  of  the  first  year,  but  the  reasoning  will  be  the  sam 
if  we  suppose  the  lender  to  receive  the  interest  at  the  en 
of  the  first  year,  and  to  put  it  out  immediately  at  th 
same  rate  of  interest. 

179.  We  may  calculate  Oompoimd  Interest  by  th  I 

following  rule ; || 
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Pind  (he  interest  for  the  first  year  : add  it  to  the 
'^inal  principal : call  the  result  the  Second  Principal : 
i the  interest  on  this  for  the  second  year  : add  it  to  the 
)cmd  'principal : call  the  result  the  Third  Principal : 
'd  the  interest  on  this  for  the  third  year,  and  so  on. 

Ex.  (1).  Find  the  Compound  Interest  on  ^7600  for 
pars  at  4 per  cent. 

$7600  is  the  Principal  for  the  first  year. 

I ^ 

I ^00.00 

Phe  interest  for  the  fiArst  year  is  1800. 

^dd  this  to  the  Original  Principal,  $7600. 

?hen  $7800  is  the  Principal  for  the  second  year. 

4 

' $312.00 

Phe  interest  for  the  second  year  is  $812. 

Ldd  this  to  the  Second  year’s  principal,  $7800. 

I’hen  $8112  is  the  Princii)ai  for  the  third  year. 

I 4 

$824.48 

phe  interest  for  the  third  year  is  $324.43. 

. Compound  interest  required  is 
I $300+$312+$324.48=:  $936.48. 

I the  Amount  at  Compound  Interest  be  required,  add 
original  Principal,  $7500,  to  the  Compound  Inter- 
[ $936.48. 

Then  Amount  required  =$8486.48. 

Ex.  (2).  What  is  the  compound  interest  of  $260  foi 
^ears,  at  7 per  cent.  ? 

$250  Principal  for  1st  year. 
$260x0.07  ==  17.60  Interest  for  the  1st  year. 

267.60  Principal  for  2nd  year. 
$267.60x0.07  = 18.725  Interest  for  the  2d  year. 

286.225  AmountatCom.Int.for2yrs. 
First  Principal  250.00 

$36,226  Com.  Int.  for  2 years. 
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Find  the  Compound  Interest  on 

(1)  $375  for  8 years  at  5 per  cent. 

(2)  $564  for  4 years  at  7 per  cent. 

(8)  $1164.37  for  4 years  at  5 per  ceni 

(4)  $740  for  5 years  at  7 per  cent. 

Note  I. — When  the  Compoimd  Interest  is  reqnir 
for  3i  years,  it  is  usual  to  find  the  compound  intere 
for  the  whole  of  the  fourth  year,  and  take  half  t 
result  as  the  compound  interest  for  the  half  year.  TI 
really  impfies  that  the  interest  is  paid  half-yearly,  b 
the  approximation  does  not  differ  much  from  the  exa 
truth. 

180.  The  process  for  finding  the  Amount  of  a sum 
Compound  Int^^rest  may  be  presented  in  a very  bri 
and  neat  form  as  follows : — 

■ If  the  rate  of  interest  be  4 per  cent., 

Amount  of  $100  at  the  end  of  1 year  is  $104, 
of  $1  at  the  end  of  1 year  is  of  $1. 

Hence  it  follows  that 

Amount  of  any  eum  at  4 per  cent,  in  1 year  = of  th 
sum. 

Again, 

Amount  for  second  year  = .jog  of  amount  for  the  first  yea 
Amount  of  any  sum  at  4 per  cent,  in  2 years 
= of  TO 3 of  that  sum. 

Suppose,  then,  we  have  to  find  the  amount  of  $5^ 
in  8 years  at  4 per  cent,  compound  interest. 

The  amount  is  of  of  of  $540 
= $540  X (1.04)8 
= $607,426. 

From  the  above  example  it.  will  be  noticed  that  t 
amount  of  $1  for  a year  at  4 per  cent,  is  raised  to  ti 
power  indicated  by  the  number  of  years  for  which  cor 
pound  interest  is  to  be  calculated.  Hence  we  have  tl 
following  rule: — 

To  find  the  sum  to  which  any  principal  will  amount 
put  oiU  to  Compound  InUreet  at  a given  rate  in  a 
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\imh&r  of  years,  find  the  amount  of  $1  for  a year  at  the 
iven  rate,  raise  that  sum  to  the  power  whirh  is  denoted  by 
■e  given  number  of  years,  and  multiply  the  result  by  the 
umber  of  dollars  in  the  given  principal. 

Ex.  (1).  Find  the  amount  of  $860  in  three  years  at 
I per  cent,  compound  interest. 

The  Amount  = $850  X (1’06)® 

= $860  X 1T91016 
= $1012-363. 

he  Compound  Interest  = $1012*36 -$860 
' = $162,36. 

! Note  III. — When  the  number  of  years  is  large  the 
lUdent  is  recommended  to  employ  the  contracted 
le'iiiod  of  multiphcation,  explained  in  Art.  111. 

Interest  may  be  payable  either  yearly,  haK-yearly,  or 
liarterly,  or  at  some  other  stated  period. 

In  finding  the  Compound  Interest  on  $2000  in  two 
iars,  when  the  interest  is  payable  half-yearly,  at  6 per 
5nt.,  we  reason  thus  : 

' 5 per  cent,  for  a year  = 2^  per  cent,  half-yearly,  2 years 
= 4 half-years. 

j Hence  we  have  to  find  the  Compound  Interest  on 
2000,  for  four  times  of  payment,  at  2^  per  cent, 
i The  Amount  = $2000  X (1*025)^ 

1 = $2000  X 1-1038127 

I ==  $2207-626. 

The  Interest  = $2207*625- $2000 

I = $207-625. 

j Ex.  (2).  What  Principal  will  amount  to  $1012-863 
i 3 years  at  6 per  cent  ? 

Principal  X (l-06)»  = $1012*863 
: Principal 

= $860. 

Examples  (icviii) 

(1)  What  is  the  Compound  Interest  on  $1000  for  2 years, 
i 6 per  cent.,  payable  half-yearly  ? 

(2)  What  is  the  amount  of  $200  for  8 years,  at  6 per  cent., 
iyable  half-yearly. 

I (8)  Find  the  Compound  Interest  on  $675.76  for  8|  yei^. 
) 6 per  cent,  per  annu^. 


178 


FEESaNT  WOBTH  AN©  DISOQUOTf, 


i 


(4)  A money  dealer  borrowed  $1000  for  2 years,  at  6 j 
eent.  interest-;  and  loaned  the  same  in  such  a manner  as 
Compound  the  Interest  every  6 months.  What  profit  t 
he  make  in  2 years  by  this  proceeding  ? 

(5)  Find  the  difference  in  Oompound  Interest  on  £60 
for  2 years  at  4 per  cent.,  according  as  it  is  reckoned  yeai 
or  half-yearly. 

(6)  What  is  the  difference  between  the  Compound  Inter* 
on  $40000  for  4 years,  and  on  $80000  for  2 years,  the  rate 
both  cases  being  6 per  cent,  ? 

(7)  A and  B lend  each  $248  for  8 years  at  8^  per  ce< 
one  at  Simple,  the  other  at  Oompound  Interest ; find  t 
difference  of  the  amount  of  interest  which  they  respeotire 
receive. 


(8)  What  sum  at  foui’  per  cent.  Compound  Interest  w 
amount  in  2^  years  to  $16989-7728. 

(9)  What  sum  wiH  amount  to  $27783  in  8 years  at  6 p 
cent.  Compound  Interest. 


XXIII.  Present  Worth  and  Discount 


181.  Suppose  A owes  B $105,  to  be  paid  at  the  a 
of  a year.  If  A be  disposed  to  pay  off  the  debt  at  on 
the  sum  which  he  ought  to  pay  should  be  such  that, 
put  out  at  interest  by  £,  it  amount  at  the  end  of 
year  to  $105.  Suppose  fm*ther  that  B can  put  out  h 
money  at  6 per  cent,  interest : then  if  he  put  out  $1( 
at  interest,  this  is  the  sum  which  will  amount  at  t 
end  of  a year  to  $106. 

Hence  $100  is  the  sum,  which  A ought  to  pay 
once,  and  this  is  called  the  Present  Worth  of  the  del 
and  is  evidently  such  a sum  as  would,  if  put  out  to  i 
terest  for  the  given  time  and  rate,  amount  to  the 
The  difference  between  the  Debt  and  the  Present  Wort 
which  is  in  the  case  under  consideration  $6,  is  caU( 
the  Discount. 


Discount  is  therefore  the  abatement  made  when 
sum  of  money  is  paid  before  it  is  due  ar.d  is  equal 
the  interest  on  the  Present  Worth  of  the  Debt. 

Ex.  (1).  Thus,  to  find  the  Proser.t  Worth 
$1781.40,  due  4 ^ears  hence,  ree^.iming  interest  »t 
per 


i'itESEjr'r  worth  and  discount'.  ' 

illia  interest  on  $100  for  4 years  at  5 per  cent,  is  $20, 

$12u  has  for  its  Present  'Worth  $100 ; 

has  for  its  present  Worth  I ^50  ; 

$1JB\.40  has  for  its  present  worth 
= $1484.50. 

• Present  Worth  required  is  $1484.50. 

Ex.  (2).  Find  the  Discount  on  $1781.40,  due  4 years 

mce,  reckoning  interest  at  5 per  cent 

I'^bo  ,P'-esent  "Worth  is  $1484.50,  as  we  have  just  shown; 

' the  discount  = $'J  781.40  -$1484.50 

I = $296.90. 

I iThen  the  Discount  alone  is  required  to  ^e  found  the 
[lowing  IS  the  solution  ; 

nterest  on  $100  for  4 years  at  6 per  cent,  is  $20.. 

! $120  has  for  its  Discount  $20  ; 

i $1  has  for  its  Discount 

, $1781  40  has  for  its  Discount 

= $296.90. 

Ex.  (3).  Wliat  was  the  debt  of  which  the  discount 
r 8 months  at  9 per  cent,  was  $44.46  ? 

The  ujtsrest  on  $100  for  8 months  at  9 per  cent,  is  .$6, 
.V$6  s the  discount  on  $106 
I $1  is  the  discount  on 

$44.46  is  the  discount  on 

$785.46. 

(4).  The  interest  on  a certain  sum  of  money  for 
ro  '^lavs  is  $.50,  and  the  discount  for  the  same  time 
id  rate  is  $45.  Find  the  sum  and  the  rate  per  cent, 
L'  annum. 

'Since  $50  is  the  interest  on  a sum  of  monej'  wniab  ^um 
= (its  Present  Worth  its  Discount' 

I ‘ = (its  Present  Worth  + $45) 

id  $45  is  the  interest  on  its  Present  Wort) 

.*.  $5  is  the  interest  on  $45 
! $1  3 tiw  interest  on  : 
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^50  is  the  interest  on  or  ^450.. 

$450  is  the  sum  required. 

Again,  the  interest  on  ^45  for  2 years  is  $5. 
the  interest  on  $45  for  1 year  is  | ; 
the  interest  on  $1  for  1 year  is  * 

.*  the  interest  on  $100  for  1 year 

45  X 2 

= $5i^. 

the  rate  is  5|  per  cent. 

Note  I. — From  the  above  it  will  be  seen  that  the  x 
conut  on  any  sum  is  the  Present  AVoi  th  of  the  inter 
of  that  sum  for  the  same  time  and  rate  : thus  $45 
the  Present  Worth  of  $50  for  two  years  at  a cerh 
rate  per  cent. 

Ex.  (5).  If  $20  be  allowed  off  a bill  of  $420  due 
6 months,  liow  much  shall  be  allowed  off  the  same  I 
due  in  12  mouths  ? 

$20  is  the  discount  off  $420  for  G months  ; 

.'.  $20  is  the  interest  on  $400  for  G months  ; 

.•.  $40  is  the  interest  on  $400  for  12  months ; 

.-.  $40  is  the  discount  off  $440  for  12  months ; 

$4Vo  is  the  discount  off  $1  for  12  months  ; 

.'.  $^  ~4  discount  off  $420  for  12  months. 

Now$i^^^  = $38 

the  Discount  requhed  is  $38y\. 

Note  II.— The  student  will  observe  that  the  Discou 
is  not  proportional  to  either  the  time  or  the  rate. 

Ex.  (6).  If  $15  be  the  Interest  on  $115  for  a giv 
time,  what  should  be  the  Discount  off  $115  fo,.-  A 
same  time  : 

$15  is  the  interest  on  $115 ; 

$15  is  the  discount  off  $130; 

«*•  $i¥b  is  the  discount  off  $1 ; 

is  the  discount  off  $115. 

^ 130  ’ 

No- ^ 

the  Discount  reguired  is  $13/^^ 
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I Ex.#(7).  If  $10  be  allowed  off  a bill  of  $110  due  8 
Lonths  hence,  what  should  be  the  bill  from  which  th© 
ime  sum  is  allowed  as  4 months  discount : 

I $10  is  the  discount  off  $110  for  8 months  ; 

.*.  $10  is  the  interest  on  $100  for  8 months  ; 

L*.  $10  is  the  interest  on  $200  for  4 months  ; 
j.*.  §10  is  the  discount  off  §210  for  4 months  ; 
the  sum  required  is  §210. 

Ex.  (8).  Eind  the  present  worth  of  $842.70  for  two 
jars  at  6 per  cent.  Compound  Interest. 

The  compound  interest  on  §100  for  2 years  at  6 per  cent. 

$12.86. 

L’.  §112.36  has  for  its  present  worth  $100  ; 

§1  has  for  its  present  wortli  § ^ ’ 

§842.70  has  for  its  present  worth  § 

^ r 112.36 

= §760. 

i Present  worth  required  = §760. 

I Examples-  { xcix ) 

Find  the  Present  Worth  of 

I)  §5520,  due  4 years  hence,  at  5 per  cent. 

12)  §84.70,  due  2|  years  hence,  at  9 per  cent. 

3)  §615,  due  1 year  4 months  hence,  at  7 per  cent. 
i4)  §3120,  due  16  months  hence,  at  6 per  cent. 

|5)  £618.  2s.  6d.,  due  3|  years  hence,  at  4 per  cent. 

Find  the  Discount  on 

6)  §636,  due  in  9 months,  at  8 per  cent. 

7)  §1884.30,  due  in  3|  years,  at  10  per  cent. 

!8)  §687.50,  due -in  6|  years,  at  6 per  cent. 

9)  £1165.  16s.  3d.,  due  in  2^  years,  at  6 per  cent. 

!10)  £262.  19s,  3d.,  due  in  9 months,  at  4^  per  cent. 

II)  Find  the  present  worth  of  $6945.76,  dus>  8 years 
^ce,  reckoning  compound  interest  at  5 per  cent. 

!l2)  Find  the  discount  on  §245.25,  due  l^-  years  hence,  at 
per  cent,  compound  interest,  payable  quarterly. 

13)  A tradesman  accepts  §19'8125  in  payment  of  a debt 
|20i^  due  in  12  months,  in  consideration  of  being  paid 
»aoe.  What  rate  of  discount  does  he  allow  ? 
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(14)  Find  the  present  worth  of  a bill  for  11127. 10#3ra\ 
Jan.  1 at  4 months,  and  discounted  Feb.  20  at  10  per  cei 
per  annum. 

...--US)  The  discount  on  $276  for  a certain  time  is  $26  ; wl 
is  the  discount  on  the  same  sum  (1)  for  twice  that  time,  a 
(2)  for  half  the  time  ? 

(16)  A tradesman  marks  his  goods  with  2 prices,  one  i 
cash  and  the  other  for  credit  of  6 months ; what  relati 
should  the  two  prices  bear  to  each  other,  allowing  iuter< 
at  7i  per  cent.?  If  the  credit  price  of  an  article  be  $38.i 
what  is  the  cash  price  ? 

(17)  If  $98  be  accepted  in  present  payment  of  $128,  d 
some  time  hence,  what  should  be  a proper  discount  off 
bill  of  $128  which  has  only  half  the  time  to  run  ? 

(18)  A certain  sum  ought  to  have  $20.80  allowed  as 
months  interest  on  it ; but  a bill  for  the  same  sum  due  in 
months  at  the  same  rate,  should  have  $20  only  allowed 
as  discount  in  consideration  of  present  payment.  What 
the  sum  and  the  rate  per  cent.  ? 

182.  The  Discount,  of  which  we  have  been  treatir 
is  called  Mathematical  Discount  or  True  Discount, 
distinguish  it  from  Practical  Discount,  of  which  the 
are  two  kinds : 

(1)  The  deduction  made  by  a trader,  when  an  accor 
is  paid  to  him  before  the  time  when  he  proposes 
demand  payment.  It  is  then  calculated  as  interest 
the  account.  Thus  if  a trader  gives  notice  on  his  I 
that  he  will  allow  iO  per  cent,  discount  for  immedij 
payment,  and  if  the  amount  of  the  bill  be  $25.60, 
deducts  .$2.55,  and  the  customer  pays  him  $22.96. 

(2)  The  deduction  made  by  a lender  of  money  frc 
the  sum  which  he  proposes  to  lend.  Thus  if  a borrov 
binds  himself  by  a bill  to  pay  $100  a year  hence,  anc 
discounter  advances  money  on  the  security  of  this  b: 
at  the  rate  of  6 per  cent.,  he  gives  tp  the  holder  of  1 
bill  $96j  and  takes  the  bill. 

True  Discount  is  the  Interest  on  the  Present  Woi 
of  a debt.  Practical  Discount  is  the  Interest  on  i 
Debt  itself.  Hence  Practical  Discoimt  is  greater  th 
True  Discount. 


PBESENT  WOETH  AND  DIS0OUNT. 
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183.  Three  days,  called  Bays  of  Ch‘ace,  are  always 
lowed,  after  a bill  of  exchange,  or  a promissory  note  is 
yminally  due  before  it  is  legally  due.  Thus  a bill 
L’awn  on  July  6,  for  8 months  woiild  be  nominally  due 
1 Oct.  6,  but  legally  on  Oct.  8.  Calendar  months  are 
.ways  reckoned  so  that  a biU  of  3 months  whether 
:awn  on  the  28th,  29th,  or  30th  of  Nov.  18T6,  would 
3 due  on  the  3rd  of  March  1877.  The  banker  or 
Loney  lender  who  discounts  a note  always  charges 
'ierest  on  the  note  from  the  time  it  is  discounted  till  it 
legally  due ; hence  in  computing  Practical  Discount 
■ tliis  nature  interest  must  be  calculated  for  8 days 
tore  than  the  time  the  note  has  to  run. 

Ex.  (1).  What  would  a banker  gain  by  discounting  on 
^pt.  21  a bill  of  ^18.16,  dated  July  31,  at  4 months  at  5 
jr  cent.  ? 

(The  bill  is  legally  due  on  Dec.  8. 

/The  number  of  days  from  Sept.  21  to  Deo.  8 is  73. 

The  interest  on  $318.16  for  73  days  at  5 per  cent,  is 
.1816. 

|The  Mathematical  discount  is  $8.16. 
the  banker’s  gain  is  $.0316. 


|Ex.  (2).  A merchant  wishes  to  borrow  $96.91  on  a 
J1  made  on  July  6 for  3 months.  What  must  be  the 
pe  of  the  bill,  interest  being  reckoned  at  8^  per  cent.  ? 
time  between  July  6 and  Oct.  8 is  96  days, 
interest  on  $100  for  96  days  at  8g  per  cent,  is  $2^. 

1*.  a note  for  $100  would  produce  $97f  ; 


. a not©  for  would  produce  $1 ; 

*.  a note  for  would  produce  $96.91, 


971 


Now  $ 


96.91x100 
971 


$99. 


the  face  of  the  note  is  $99. 


Examples-  (s) 

1)  What  is  the  difference  between  the  true  and  the  bai^ 
jount  of  I960  for  8 mos.  at  7 per  cept.  ? 
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(2)  A bill  is  drawn  for  $722.70  on  July  17  at  2 monthf 
and  discounted  on  Aug.  11  at  7^  per  cent.;  how  much  di 
the  holder  receive  ? 

(8)  Find  the  discount  charged  in  discounting  a bill  fo 
$7850  drawn  April  9 at  7 months  and  discounted  June  19t 
at  10  per  cent. 

(4)  For  what  sum  must  a note  be  drawn  on  July  3,  at 
months,  so  that  discounted  immediately  it  may  produc 
$501.69,  money  being  worth  7 per  cent.  ? 

(5)  Find  the  difference  between  the  true  and  bank  dii 
counts  on  $5555  at  6 per  cent,  for  1 year. 

EXAMINATION  PAPERS. 

I. 

(1)  Explain  the  difference  between  Simple  and  Oompoun 
Interest.  Find  the  Interest  on  $25000  for  three  years  at 
per  cent,  supposing  Interest  to  make  Capital  at  the  end 
each  year. 

(2)  The  difference  between  the  Compound  and  Simp 
Interest  of  a certain  sum  of  money  for  8 years  at  4 p 
cent,  is  $8.80,  Find  the  sum. 


(3)  Find  at  what  rate  Simple  Interest  in  two  years  a su 
of  money  would  amount  to  the  same  sum  as  at  4 per  cei 
Compound  Interest. 


(4)  Find  the  Compound  Interest  on  $1000  at  8 per  oe: 
^er  annum  for  2 years  and  195  days. 

(5)  A person  puts  out  to  interest  $8000  at  4 per  cent. ; 
spends  annually  $300,  and  adds  the  remainder  of  his  di 
dend  to  his  stock.  What  is  he  worth  at  the  end  of  5 year 


II. 

(1)  Explain  the  distinction  between  true  discount 
bank  discount.  Does  the  creditor  or  the  debtor  gain 
computing  the  interest  intead  of  the  discount  ? 

(2)  Find  the  discount  on  $400,  due  one  year  hence, 
money  bear  interest  at  6 per  cent,  per  annum.  Calcula 
the  interest  on  this  discount  for  the  same  time,  and  sh<j 
that  it  is  equal  to  the  difference  between  the  interest  and  i 
discount  of  $400. 

(3)  If  £10  be  the  interest  on  £110  for  a given  time,  w£ 
?hou.ld  be  the  discount  of  £110  for  the  sanje  time  ? 


iCXAlCaiAXION  FiJP^RS. 
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- (4)  What  must  be  the  rate  of  interest  in  order  that  the 
liscotmt  on  S10292  payable  at  the  end  of  1 year  73  days 
flay  be  1372  ? 

I (6)  A tradesman  who  is  ready  to  allow  6 per  cent,  per 
Innum  Compound  Interest,  for  ready  money,  is  asked  to 
ive  credit  for  two  years.  If  he  charge  $110.25  in  his  bill, 
mat  ought  the  ready  money  price  to  have  been  ? 


(1)  A speculator  borrowed  $6000,  which  he  immediately 
avested  in  land.  Six  months  afterwards  he  sold  the  laud 
)r  $7600,  on  a credit  of  12  months,  with  interest.  Monej 
^ing  at  6 per  cent.,  what  is  the  speculator’s  profit  at  the 
ad  of  12  months,  at  which  time  he  pays  $6000  ? 

(2)  A merchant  bought  43  cwt.  3 qr.  of  sugar  at  $6.26  per 
Wt.,  which  he  immediately  sold  at  $7  per  cwt.,  on  a credit 
f 90  days,  and  then  had  the  purchaser’s  note  for  the  amount 
iscoiinted  in  the  bank,  at  6 per  cent.  What  profit  did  the 
jierchant  make  ? 

I (3)  Find  the  present  worth  of  $1000  due  2^  years  hence 
i 5 per  cent,  per  annum  ; and  show  that  the  discount  of 
16  given  sum  is  equal  to  the  interest  of  the  present  worth 
)r  the  same  time  and  at  the  same  rate  of  interest  ? 

! (4)  A man  having  lent  $10000  at  6 per  cent,  interest,  pay- 
pie  half-yearly,  wishes  to  receive  his  interest  in  equal  por- 
ous monthly,  and  in  advance  ; how  much  ought  he  to 
^ceive  every  month  ? 

I (6)  Show  that  the  interest  on  i6266.  13s.  4d.  for  three 
lonths,  at  4|  per  cent,  per  annum,  is  equal  to  the  discount 
I ;^83  for  16  mos.  at  3 per  cent,  per  annum. 


(1)  How  much  may  be  gained  by  hiring  money  at  6 % to 
ay  a debt  of  $6400,  due  in  8 months,  allowing  the  present 
forth  of  this  debt  to  be  reckoned  by  deducting  S % per 
onum  discount? 

I (2)  The  difference  between  the  simple  and  compound 
iterests  of  a sum  of  money  for  8 years  at  8 per  cent,  is 
^86.60.  What  is  the  sum? 

(3)  The  interest  on  a certain  sum  of  money  for  two  years 
,£71  16s.  7^d.,  and  the  discount  on  the  same  sum,  for  the 
pae  time,  is  £68  17s.,  simple  interest  being  reckoned  in 

ith  oases.  Find  the  rate  per  cent,  per  azuams,  and  tbs 

. . 


III. 


IV. 


oy  yAYMKNTS. 
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(4)  A offers  $8000  for  a farm ; B offers  |9500,  to  be  pa 
at  the  end  of  4 years.  Which  is  now  the  better  offer,  ai 
by  how  much,  allowing  5 per  cent,  compound  interest? 

(6 ) A person  boiTows  money  at  6 per  cent,  per  annul 
and  pays  the  interest  at  the  end  of  the  year ; he  lends  it  o' 
at  8 per  cent,  per  annum,  payable  quarterly,  and  reoeiv 
the  interest  at  the  end  of  the  year ; by  this  means  ho  gab 
S269"18592  a year.  How  much  did  he  borrow  ? 

XXI¥.  Equation  of  Payments- 

184.  When  several  sums  of  money  are  due  from  A 
B,  payable  at  different  times,  it  is  often  reqiiii*ed  to  fii 
the  time,  called  the  Equated  Time,  at  which  ail  may  1 
paid  together,  mthout  injustice  to  A or  B. 

When  great  exactness  is  demanded,  interest  must  I 
added  to  the  sums  paid  after  they  are  due,  and  discoiu 
subtracted  from  the  sums  paid  before  they  are  du 
But  in  practice  the  following  rule  is  sufficiently  acci 
rate : 

Multiply  each  debt  by  the  nv/raher  of  days  \or  month 
after  which  it  is  due  : add  the  results  together:  divide  th 
mm  by  the  su7n  of  the  debts : the  quotient  will  he  the  nun 
her  of  days  [or  reumlJw]  in  the  eequated  time. 

Take  the  following  Examples: 

Ex.  (1).  I1‘ $300  be  due  from  .4  to  .5  at  the  end 
6 months,  and  $700  at  the  end  of  9 months,  when  nu 
both  sums  be  paid  m a single  payment  without  unfai 
ness  to  A or  to  ^ ? 

Number  of  months  in  equated  time  = ^ s + 7 o o x »_ 

^ 300+700 

= 7 800 
TWff 

~ 

== 

the  ■whole  amount  of  the  debt  should  be  paid  at  the  ei 
of  months. 

The  principle  on  which  this  solution  depends  is,  thj 
the  interest  of  the  money,  the  payment  of  which  is  d 
laved  beyond  the  time  at  which  it  is  due,  is  equal  to  ti 
interest  of  that  which  is  to  be  paid  before  it  beconx 
due. 


or  PAYMENTS. 
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|q  the  above  example  $800  is  kept  2|  months  after 
t due,  and  the  interest  on  it  for  that  time  is  the  same 
he  interest  on  $840,  $(800  x 2|),  for  one  month. 

►ut  $700  is  paid  months  ^efore  it  is  due,  and  the 
irest  on  it  for  that  time  is  the  same  as  the  interest 
|840,  $(700  X 1^)  for  one  month, 
lx.  (2).  A is  indebted  to  B in  the  folio vfinp 
)imts : 1500  due  in  6 months;  $000  due  in  I 
iths  ; and  $800  due  in  10  months,  hind  the  time 
^n  all  these  payments  should  be  made  together, 

; §00  X 6 =»  3000 

600  X 7 = 4200 
800  X 10  = 8000 

I 1900  1900)15200 

! ^ 

1*.  the  equated  time  is  8 months. 

OTK. — This  method  is  but  a rough  approximation, 
can  only  be  taken  as  equitable  when  the  various 
)s  of  payment  are  not  widely  apart.  It  will,  in 
jrt,  be  apphcable  only  to  cases  which  occur  in  the 
jinary  course  of  trade,  and  is  therefore  ail  that  we 
juire  in  the  present  work. 

it  is  also  to  be  observed  that  tlm  eiTor  involved  in  this 
fchod  is  slightly  in  favour  of  fJoe  payt^r,  because  interest 
lalculated  on  the  payments  made  before  they  are  duGj. 
lead  of  discount,  in  tlie  algebraical  process,  from 
ich  tl-ie  method  is  derived.  See  Appendix., 

Examples-  (ci) 
iVTiat  is  the  equated  time  of 

1)  $250  due  4 months  hence,  and  fS50  duo  10  m-inriis 
ce. 

rind  the  equated  time  of 

{)  $:100  due  3 mouths  hence,  $400  due  4 months  hduce, 
$500  due  6 months  hence. 

5)  Of  a debt  of  $1400,  $100  !s  due  immediately,  $600  at 
end  of  1 month,  $400  at  the  end  of  7 months,  and  the 


m 
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remainder  at  the  end  of  a year.  At  what  time  might  tb 
whole  debt  fairly  be  paid  in  one  sum  ? 

(4)  A grocer  ought  to  receive  from  a customer  $50  at  th 
end  of  2 months,  $80  at  the  end  of  4 months,  and  $20  at  th 
end  of  6^  months.  What  would  be  the  proper  time  for  r< 
ceiving  ^he  whole  sum  together  ? 

(5)  A debt  is  to  be  paid  as  follows : One-sixth  now,  an 
one-sixth  every  8 months  until  the  whole  is  paid.  Whe 
might  the  whole  debt  be  paid  at  once? 

(6)  If  $460  be  due  in  16  months,  and  $250  be  due  in  13 
months  ; find  the  sum  which  if  paid  now  would  be  equivi 
lent  to  the  whole  debt  at  the  equated  time,  interest  at  4 pe 
cent. 

(7)  There  is  due  to  a merchant  $800,  one-sixth  of  whic 
Is  to  be  paid  in  2 month.s,  one-third  in  8 months,  and  th 
remainder  in  6 months ; but  the  debtor  agrees  to  pay  one 
half  down.  How  long  may  he  retain  the  other  half  so  tha 
neither  party  may  sustain  loss  ? 

(8)  A sold  goods  to  B at  sundry  times,  and  on  differen 
terms  of  credit  as  follows:  Sept.  80,  1868,  $80.75,  on 
months  credit;  Nov.  3,  1868,  $150,  on  5 months  credit ; Jan 
1,  1869,  $80.80,  on  6 months  credO  March  10, 1869,  $40.5C 
on  5 months  credit;  April  25,  1869,  $60.80,  on  4 month 
credit ; how  much  will  balance  the  account  June  2,  1869  ? 

(9)  A owes  B on  the  1st  of  March  the  following  sums 
jgl40  due  on  20th  of  April,  £120  due  on  14th  of  May,  £38 
due  on  16th  of  June.  On  what  day  may  B pay  these  debt 
together  ? 

(10)  M buys  goods  of  N,  and  has  6 months’  credit  fron 
the  date  of  invoice.  The  goods  are  delivered  on  6 differen 
days,  to  the  following  amount  : £101.  14«.  lOd.  on  Aug.  8 
£144.  2s,  lOri.  on  Sept.  6,  £803.  18a.  lOd.  on  Sept,  18,  £757 
Oa.  8d.  on  Nov.  13,  £128.  11a.  6d.  on  Nov.  28,  £123.  11a.  U 
on  Dec,  6.  On  the  13th  January,  N,  who  desires  to  reoeiv< 
all  the  debts  in  one  payment,  reckons  that  this  paymen 
should  be  made  in  100  days.  Show  that  this  is  approximate^ 
correct. 

EQUAIION  OF  ACCOUNTS  ^ 

185.  Equation  op  Accounts  ^Iso  called  “Averaging 
of  Accounts  ” and  “ Compotmd  Equation  of  Payments”' 
is  the  process  of  finding  at  wbaJ.  time  the  halanct:  of  m 
accomU  can  be  paid  without  gain  or  loss  to  either  party. 


iatJATION  OV  AGOOtnf!il?S. 


The  Baxanoe  op  an  Aooount  is  the  difi^erehce  between 
the  two  sides  of  it  and  is  what  one  owes  the  other. 

Ex. 


Dr.  A in  Account  with  B.  Or. 


1877. 
J'an.  1 

To  Mdse 

$500.00 

1877. 
Feb.  10 

By  Cash 

$1000.00 

Feb.  4 

i(  a 

600.00 

Mar.  4 

600.00 

Mar.  10 

it  it 

800.00 

Jan.  1,  oOOX  0=  0 

Feb.  4,600x34-20400 
Mar.lO,  800x68-64400 


1900)  74800(89xV 

6700 


17800 

17100 


Feb.  10,  1000x00-  0 

Mar.  4,  600x22-18200 

1600)  13200(8i 

12800 

400 


700 

89  days  from  Jan.  1 is  Feb.  9.  8 days  from  Feb.  10  is  Feb.  18. 
Due  Feb.  9 $1900  Due  Feb.  18... $1600 


If  the  account  be  settled  on  Feb.  9 it  is  evident  the 
credits  would  have  been  paid  9 days,  or  the  time  from 
Feb.  9 to  Feb.  18,  before  they  are  due.  This  would 
have  been  a loss  of  interest  to  the  credit  side  and  a cor- 
responding gain  to  the  debit  side.  Now  as  the  settle- 
ment shoiid  be  one  of  equity  we  find  how  long  it  will 
;take  the  balance,  $800,  to  gain  the  same  interest  that 
|$1900  would  in  9 days. 

1 If  $1900  gain  a certain  interest  in  9 days, 

$1  will  gain  the  same  interest  in  1900X9  days, 
land  $300  will  gain  the  same  interest  in  UAg---?,  Lx  57  days. 

Hence  the  balance  became  due  67  days  before  Feb 
|19,  or  on  Dec.  24. 

Note. — Fractional  parts,  of  a day  are  not  counted, 
Bnless  the  fraction  amounts  to  half  a day  or  upwards ; 
it  then  counts  another  day. 
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Hence  we  have  the  following  rule  : 

First  find  the  equated  time  for  each  side  of  the  dceouni 
separately.  Then  multiply  the  amount  due  , on  that  side 
which  f alls  due  first,  hy  the  number  of  days  between  the 
dates  of  the  equated  times,  and  divide  the  product  by  the 
balance  of  the  account.  The  quotient  will  be  the  number 
of  days  to  be  counted  forward  from  the  latest  date 
when  the  smaller  side  of  the  accouni  falls  due  first  ; and 
BAOEWARD  when  the  larger  side  falls  due  first. 

Examples,  (cii) 

(1)  Average  the  following  accotmt : 


Dr.  J.  Hnghes  in  account  with  8.  Adams.  Ca. 


1876. 
July  4 

To  Balance 

$375.90 

1876. 
Aug.  10 

By  Cash 

$316.00 

Aug.  20 

“ Mdse. 

816.68 

Sept.  1 

4<  i< 

675.00 

Aug.  29 

ii  U 

178.25 

Sept  25 

“ Mdse. 

612.25 

Sept  25 

((  il 

887.20 

Nov.  20 

” Cash 

161.75 

Deo.  5 

li  i4 

418.70 

Deo.  1 

««  a 

100.00 

(2)  When  is  the  balance  of  the  following  account  due  ? 
Dr.  a.  B.  Conron.  Or. 


1877. 
Sep. 12 

To  Mdse,  at  80  days 

$927.30 

1877. 
Oct.  10 

By  Cash 

$500.00 

Oct.  15 

“ “ 30  “ 

342.76 

Nov  20 

it  a 

300.00 

Nov  18 

“ “ 60  “ 

212.18 

Nov  30 

(4  44 

260.00 

Deo.  1 

(1  u 30  «« 

176.60 

(3)  When  did  the  balance  of  the  following  accounts  be- 
come due,  the  merchandise  items  being  on  6 months  ? 

Dr.  J.  Green  in  account  with  Adam  Miller  & Co.  Cr. 


1876. 
March  1 

To  Mds®. 

$720.76 

1876. 
April  1 

By  Cash 
“ Mdse 

$700.00 

20 

44  44 

815.30 

May  80 

669.89 

Apiil 

11 

44  41 

687.80 

July  20 

“ Cash 

600.00 

80 

4 4 44 

300.00 

Sept.  25 

44  44 

100.00 

June 

16 

44  41 

625.25 

“ 30 

“ Mdse 

750.20 

July 

18 

44  44 

560.00 

Oct.  30 

« « 

829.96 

Aug. 

80 

44  44 

684.90 

Nov.  20 

<« 

600.00 

Sept 

25 

41 

865.80 

AtEBAOES  AMD  PEBOSNTAGBB. 
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XXV.  Averages  and  Percentages* 

iSd.  The  average  of  two  or  more  groups  of  numbers 
is  found  by  adding  the  numbers  together  and  dividing 
the  sum  by  the  number  of  groups. 

Thus  to  find  the  average  of  18,  16,  74,  23,  6,  and  81, 
we  find  the  sum  of  the  numbers  to  be  162,  and  as  the 
number  of  groups  is  6,  the  average,  will  be  162 -r  6, 
or  27. 

Note. — Express  any  remainder,  which  may  occur, 
decimally. 

Examples*  (chi) 

(1)  Find  the  average  of  14,  26,  9,  18,  18,  24,  27,  89. 

(2)  Find  the  average  of  1600,  276,  974,  0,  236,  845,  1239. 

(8)  Find  the  average  population  of  three  towns,  consisting 

respectively  of  34729,  46238  and  87296  inhabitants. 

(4)  Find  the  average  of  16i,  36i,  17|,  0,  lOf,  74^  28^, 
and  83.  ^ 

(5)  Find  the  average  of  12^|,  21,  7f,  *034,  8^,  0,  24|  and 

12A- 

PERCENTAGES. 

187.  Business  men  regulate  their  affairs  and  calcu- 
late their  profits  and  losses  with  reference  to  100  as  a 
standard,  hence  there  are  other  apphcations  of  the  term 
Per  Cent,  besides  those  akeady  given. 

When  we  speak  of  an  agent  getting  8 per  cent,  as  a 
commission  on  the  management  of  an  estate,  we  mean 
that  from  every  $100  collected  he  deducts  $3  to  remu- 
nerate himself  for  the  trouble  of  collection. 

When  we  read  that  the  population  of  a town  has 
increased  15  per  cent,  since  the  last  census,  we  mean 
that  if  the  number  of  inhabitants  then  had  been  divided 
into  gioups  of  100,  and  the  number  of  inhabitants  now 
into  groups  of  116,  the  number  of  groups  would  be  the 
same  in  both  cases. 

Ex.  (1).  How  much  is  8 per  cent,  on  $1479  ? 


Since  $100  yields  $3, 
$1  yields 
U479  yields  $- 


or  $44-87. 
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Ex.  (2).  The  number  of  boys  in  a school  increases  in 
a certain  period  from  126  to  180,  what  is  the  increase 
per  cent.  ? 

On  126  the  increase  is  55. 

On  1 the  increase  is 

On  ioo  the  increase  is  ° or  or  44 ; 

.*.  the  increase  is  44  per  cent. 

Examples-  (civ) 

(1)  Find  6 per  cent,  of  $2400  ; 8 per  cent,  of  S476  horses. 

(2)  How  much  per  cent,  is  25  parts  out  of  76  ; 178  out  of 
8900;  ^ out  of  i? 

(3)  The  population  of  London  proper  decreased  83*11 
per  cent,  between  1861  and  1871 ; in  1861  it  was  118,387 ; 
find  what  it  was  in  1871. 

(4)  How  much  per  cent,  is  9d.  in  the  pound  ; 12^  cents  in 
the  dollar  ; $8  in  every  $20  ? 

(6)  Find  the  number  of  which  21  is  7 per  cent.;  750  is  81 
per  cent.;  215  is  *005  per  centr 

COMMISSION  AND  BROKERAGE. 

188.  CoifMissioN  is  the  charge  made  by  an  agent  for 
buying  or  selling  goods,  and  is  generally  a percentage 
on  the  money  engaged  in  the  transaction. 

Brokebage  is  the  charge  made  by  a broker  for  buying 
or  selling  stocks,  bills  of  exchange,  &c. 

In  computing  Commission  care  must  be  taken  to  cal- 
culate it  on  the  money  actually  employed  in  the  busi- 
ness. 

Ex.  (1).  My  agent  has  purchased  wheat,  on  my 
account,  to  the  amount  of  $18768.  What  is  his  com- 
mission at  per  cent.  ? 

The  oomm-ission  on  $100  is  |1.75  ; 

“ SI  is  ; 

« $18768  is 

= $328.44  Com.  required. 

Hence  the  following  rule  may  be  used  : 

Midtiply  the  sum  hy  ihs  rate  cmt.  and  divids 
Uis  prodmi  by  100^  and.  the  resuu  if  the  Commission,  or 
Brokerage. 
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Sx.  (2).  I send  my  agent  $1827  with  mstmctions  to 
deduct  his  commission  at  li  per  cent.,  and  invest  th® 
balance  in  silk,  how  much  did  he  invest  ? 

Since  the  Commission  on  $100  is  $1.50, 
out  of  $101.60  he  can  invest  $100. 

“ $1  “ 

« $1827  •* 


.1  8 3 7 X 1 00 


^ 101-60 
= $1800,  sum  required 

If  in  the  above  question  the  Commission  is  roquired, 
we  reason  as  follows : 

On  $101.60  the  Commission  is  $1.60. 

“ $1  “ “ hUU 

« $1827  “ “ 

=$27 

/.  The  Commission  required  is  $27. 

Examples-  (ov) 

Find  the  Commission  on 

(1)  $7600  at  If  per  cent.  (2)  $6600  at  12|  per  cent 

Find  the  Brokerage  on 

(3)  $2864  at  i per  cent.  (4)  $375  at  .6  par  cent. 

(5)  An  agent  collected  rents  lo  the  amount  of  $678  and 
lis  Brokerage  amounted  to  $26.01 ; what  was  the  rate? 

(6)  Sent  $8377  to  my  agent  to  invest  after  deducting  his 
iJommission  at  2^  per  cent ; what  was  his  Commission  ? 

(7)  What  is  the  ready  money  payment  of  an  account 
imounting  to  $7680,  allowing  a discoimt  of  2§  per  cent.  ? 

(8)  A receives  a consignment  of  wheat  from  B.  He  is  to 
ell  it  on  a commission  of  2 per  cent.,  and  invest  the  pro- 
eeds  in  silk,  after  deducting  his  commission  on  this  new 
ransaotion  at  4 per  cent.  A’s  total  commission  was  $600. 
7hat  sum  did  he  invest  ? 

(9)  What  amount  of  money  was  invested,  when  th? 
'froker’s  charges  at  1^  per  cent  amounted  to  $578. 

(10)  Gave  $20060  to  a broker  to  invest,  with  instruction, 
jjfter  deducting  his  brokerage  at  | per  cent.,  to  invest  the 
tnlanoe  in  Government  bonds.  What  will  be  the  sam  in- 

asted,  and  how  muoh  will  be  the  brokerage  ? 


tiiatjBAHds. 


104 

INSUB.ANCE. 

189.  Insubanob  is  security  guaranteed  by  one  party, 
on  being  paid  a certain  sum,  to  another  against  any  loss. 

The  Peemutm  is  the  sum  paid  for  Insurance.  It  is 
always  a certain  per  cent,  of  the  sum  insured. 

The  PoiiioY  is  the  written  contract  of  Insurance. 

Note. — As  the  Premium  is  always  so  much  per  cent,  of  the 
sum  insured  it  is  found  by  the  same  rule  as  Commission. 

What  sum  should  be  insured  at  4 per  cent.,  on  goods 
worth  $2940,  that  the  owner  may  receive,  in  case  oJ 
loss,  the  value  both  of  goods  and  premium  ? 

Since  the  premium  on  $100  at  4 per  cent,  is  $4, 

$96  worth  of  goods  would  be  covered  by  $100 ; 

.'.$1  “ “ 

$2940  “ « $— 

= $3062.60,  sum  re- 
quired. 

Examples-  (o^i) 

(1)  What  will  be  the  premium  of  insuranoe  on  the  furniture 
of  a house  valued  at  $2500  at  ^ per  cent.  ? 

(2)  What  is  the  premium  for  insuring  a cargo,  valued  at 
$21350,  at  8^  per  cent.  ? 

-(3)  For  what  sum  should  goods  worth  ^£4384.  Os.  3d.  be 
insured  at  2^  per  cent,  that  the  owner  may  recover,  in  case 
of  loss,  the  value  of  both  goods  and  premium  ? 

(4)  A person  at  the  age  of  40  insures  his  life  in  each  of 
two  offices  for  $5500,  the  premiums  being  at  the  rate  of  8| 
and  31  per  cent.,  respectively.  Find  his  annual  payment. 

(6)  What  sum  must  be  paid  to  insure  a cargo  worth 
$26400,  the  premium  being  1|%,  policy  duty  1 percent.,  and 
brokerage  1 per  cent.  ? 

(6)  A trader  gets  600  barrels  of  flour  insured  for  76  per 
eeu...  of  its  cost  at  2J  per  cent.,  paying  $80.85  premium  ; at 
what  price  per  barrel  did  he  purchase  the  flour  ? 

(7)  A company  took  a risk  at  2^  per  cent. , and  re-insured 
1 of  it  in  another  company  at  8 per  cent.  The  premium 
received  exceeded  that  paid  by  $10.  What  was  the  amount 
of  the  risk  ? 

(8)  A shipment  of  apples  was  insured  at  2|  per  cent,  to 
cover  f of  its  value.  The  premium  was  $71.26  ^ what  were 
the  apples  worth  ? 


OTTTXKS  OB  OUSfOKB. 
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TAXES, 

190.  A TAX  is  a sum  of  money  assessed  on  a person 
in  proportion  to  the  value  of  his  property,  amount  of 
income,  &o.,  for  public  purposes. 

In  order  to  levy  a tax  persons,  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  value  of  all 
the  property  taxed.  "ViTien  this  has  been  done  the  sum 
to  be  levied  is  apportioned  amongst  the  property  own- 
ers according  to  the  value  of  the  property  of  each. 

Ex.  A certain  town  has  property  valued  at  $1,- 
660,000  and  levies  a tax  of  $23400 ; what  should  B 
pay  whose  property  is  valued  at  $7500  ? 

Since  $1560000  pays  $28400', 

$1  pays 
$7500  pays 

• F 0 V 1460000 

««=  $112.60,  tax  required. 

Examples,  (ovii) 

"■‘(1)  In  a school  section  containing  property  valued  at 
$100000  a tax  has  to  be  levied  to  pay  the  teacher’s  salary  of 
$800,  and  $260  which  had  been  expended  in  purchasing 
maps,  &c.  Find  A’s  tax,  who  owns  property,  re^  and  per- 
. Bonal,  worth  $5400. 

^ (2)  A man  who  owns  $8500  worth  of  property  pays  a tax 

$i44.50  ; find  the  rate  on  the  dollar. 

(3)  If  the  property  of  Toronto  be  valued  at  $75000000, 
and  £,  who  pays  tax  on  $80000  worth  of  property,  pay 
$1400,  find  the  total  tax  levied  in  Toronto. 

(4)  In  a certain  section  a schoolhouse  is  to  be  built  at  an 

expense  of  $8400,  to  be  defrayed  by  a tax  upon  property 
valued  at  $700000.  What  is  the  rate  of  taxation  to  cover 
both  the  cost  of  the  schoolhouse  and  the  collector’s  commis- 
sion at  4 per  cent.?  ^ 

DUTIES  OR  CUSTOMS. 

191.  Duties  or  Customs  are  sums  of  money  required 
by  government  to  be  paid  on  nearly  all  imported  goods. 

The  law  requires  that  aJl  goods  entering  Canada  shall 
be  landed  at  certain  places  where  Custom  Houses  are 
established.  These  places  are  called  Posts  oe  Bkitby, 
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Duties  are  of  two  kinds,  ad  valorem  and  specific. 

An  Ad  V^Sdorem  duty  is  a certain  percentage  on  the 
cost  of  the  goods  in  the  country  from  which  they  are 
imported. 

A Specefio  duty  is  a sum  computed  on  the  ton,  yard, 
gallon,  &c.,  without  regard  to  the  value  of  the  goods. 

Not®. — As  ad  valorem  duties  are  percentages  they  are 
computed  in  the  same  manner  as  Commission  &c. 

Ex.  Find  the  specific  duty  on  760  lbs.  of  Sul> 
phmic  Acid  at  i cent  per  lb. 

Duty  on  1 lb.  is  ^ cent. 

“ 760  lbs.  is  ’I®  cents =$3.80,  duty  required. 

Examples-  (oviii) 

(1)  What  is  the  duty  on  7635  lbs.  of  tea,  valued  at  18500 
at  6 cents  per  lb.  ? 

(2)  Find  the  ad  valorem  duty  on  an  invoice  of  books 
which  cost  $1760  at  6 per  cent. 

{3)  Find  the  specific  duty  on  750  gallons  of  wine  worth 
$2150  at  60  cents  per  gallon. 

."^4)  Find  the  duty  on  8400  lbs.  of  sugar  worth  7^  cents  per 
lb. ; the  specific  duty  being  ^ cent  per  lb.  and  the  ad  valorem 
duty  26  per  cent. 

^ (6)  Paid  $1662.50  duty  on  an  invoice  of  cotton  at  the  rate 
of  17^  per  cent. ; what  was  the  value  of  the  cotton? 

STOEAGE. 

192.  Storage  is  a charge  made  by  a person  who 
stores  movable  property  or  goods  for  another.  It  is 
usually  reckoned  by  the  month  of  30  days  at  a certain 
price  per  bushel,  cask,  box,  bale,  &c. 

The  owners  of  the  goods  pay  for  putting  the  goods  m 
store,  stowing  away,  and  the  expenses  of  dehvery. 

When  goods  are  received  and  dehvered  at  the  pleasure 
of  the  consignor,  the  dues  for  storage  are  usually  deter^ 
mined  by  an  average. 

Ex.  What  is  the  cost  of  storage,  at  lo.  per 
bushel  per  month,  of  wheat  received  and  delivered  as 
following; 
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Account  closed  October  Snd,  1877. 


-OOOUNT  OF  StOEAOE  OF  WHEAT,  RECEIVED  AND  DELIVEEEl. 

I FOB  Account  of  John  Jones,  Toronto. 


Date. 

Ko- 

ceived. 

DeU- 

vered. 

Bal- 

ance. 

iDaya 

Prodnets. 

1877. 

uly  

2 

200 

200 

1 9 

1800 

11 

150 

60 

i 6 

260 

16 

360 

400 

! 5 

2000 

ii 

21 

300 

100 

20 

2000 

1 iugust  

10 

400 

600 

6 

2600 

! 

15 

450 

50 

6 

260 

! «> 

20 

60 

0 

0 

000 

^ptember  

6 

200 

200 

5 

1000 

10 

100 

300 

100 

6 

1600 

1700 

41 

15 

200 

17 

al.on  hand  Oct.  2. 

125G 

1150 

100 

80)13000 

488^ 

1250 

1250 

433i  X let.  =^4.33|. 

iThe  storage  of  200  bu.  for  9 days  -f-  60  for  6 days,  -f-  400 
1 1.  for  6 days,  -f  100  bus.  for  20  days,  + 500  bus.  for  6 
-f-  60  bus.  for  6 days,  200  bus.  for  6 days,  -f-  300 
L ibr  6 days,  + 100  bu.  for  17  days,  is  the  same  as  the 
prag’t.  of  13000  for  1 day,  or  of  433|  bu.  for  a month  of  30 
iys.  T'he  storage  of  438^  bu.  at  Ic.  per  bushel  is  $4,83^. 

j Examination  Papers. 

\ I. 

(1)  If  a ^ocer’s  pound  weight  is  10  drams  too  light, 
id  his  gaiA  per  cent,  from  this  source  alone. 

'8)  If  a debt  after  a deduction  of  5 per  cent,  becomes  |228, 
lat  should  it  have  become  if  a deduction  of  6^  per  cent. 
^ been  made  ? 

'8)  Find  the  valine  of  the  goods  imported  when  an  ad 
wem  du-ty  of  17^  per  cent,  produces  $637. 

[4)  The  population  of  a city  has  increased  by  6975  persons 
I iween  1860  and  1870 ; this  increase  is  12^  per  cent,  of  the 
pulation  of  1870.  What  w^s  the  population  in  1860? 

.§)  la  1860  the  population  of  a town  was  7600  ; in  1870 


itAmiriYioN  fAnuts. 


it  waa  found  to  b®  9196.  If  the  mcrease  per  cent,  dofls 
the  first  decade  •sras  the  same  as  during  the  last,  what  m 
thifi  per  cent.  ^ 

II. 

(1)  A,  after  paying  .rr  income  tax  of  per  eenfe.  on  i 
his  salarj;  over  $400,  has  $1789.60  left.  Find  his  salary. 

. (2)  A town  has  levied  a tax  of  $7340,  which  suminclud 
the  amount  voted  for  building  a bridge  and  the  coUectos 
fees,  at  8 per  cent.  What  was  expended  on  the  bridge  ? 

(3)  The  everage  of  ten  results  was  17.5 ; that  of  the  fii 
three  was  l!^25,  and  of  the  next  four  16'5  ; the  eighth  was 
less  than  the  ninth,  and  4 leas  than  the  tenth.  -What  w 
the  tenth  ? 

(4)  The  gross  receipts  of  a railway  company  in  a certa 
'year  are  apportioned  thus  : 40  pei  cent.,  to  pay  the  workii 
expenses,  54  per  cent,  to  give  the  shareholders  a dividend 
the  rate  of  8|  per  cent,  on  their  shares  : and  the  remaindf 
$42625,  is  reserved.  What  was  the  paid  up  capital  of  t 
company  ? 

(5)  A can  do  6 per  cent,  of  a piece  of  work  in  8 days 
10  hours  each ; B can  do  7^  per  cent,  of  it  in  6 days  of 
hours  e ach.  If  both  men  work  together  and  the  whole  ura 
be  worth  $85  , what  does  each  get  ? 

m. 


(1)  A cargo  is  valued  at  $7905.45  ; the  premium  of  insr 
SfeuCe  is  at,  the  rate  of  oj  per  cent.,  policy  duty  ai  -i  per  cen 
and  commission  at  per  cent  ; what  sum  must  be  insur 
to  cover  the  cargo  and  the  expen.se.s  of  insurance  ? 

(2)  Eeceived,  and  delivered,  on  account  of  James  Smit 
sundry  bales  of  cotton,  as  follows:  Received  Jan.  1,  187 
2310  bales;  Jan.  16,  120  bales  • Feb.  1,  30o  bales  . Deliver 
Feb.  22,  1000  bales;  March  1,  6u'^  b?des;  April  3,4 
April  10,  312  bales.  Bequired  the  number  of  bales  remai 
ing  in  store  May  1,  and  the  cost  of  s to  rage  up  to  that  da' 
at  the  rale  of  5 cents  a, bale  per  month. 

(3)  If  the  increase  in  iho  number  of  male  and  femi 

criminals  is  2|  per  cent.,  ■while  the  decrease  in  the  uum 
of  aloue  i.s  7i  per  cent.,  and  'the  incx'ease  iu  the  n 

her  ;eiua';HS  is  Ih'i  per  cent.;  compare  the  antecedent  a 
bers  of  mah!  and  female  prisoners. 

(4)  A person  takes  a railway  return-ticket  for  a mon< 

pK.ymff  25  pet  cezit.  more  for  it'than  he  would  have  ,1 
^ At  thd  @ad  ol  the  month  h«  obtams 
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ineion  of  time  for  a week  by  paying  6 per  cent,  on  tbs 
[cnthlj  ticket.  The  whole  sum  paid  is  ^10.60;  find  the 
!:ice  of  the  single  ticket. 

I (6)  The  paper  duty  was  per  lb.,  and  the  weight  of  a 
irtain  book  lbs.  The  paper  manufucturerer  realized  10 
5r  cent,  on  his  sale,  and  the  publisher  20  per  cent,  on  his 
itlay.  What  reduction  might  be  made  in  the  price  of  the 
)ok  on  the  abolition  of  the  paper  duty,  allowiiig  to  each 
adesman  the  same  rate  of  profit  as  before  ? 


1(1)  A merchant  bought  37  yards  2 qrs.  of  cloth  at  #4  87^ 
ir  yard,  and  49  yards  2|  qrs.  of  silk,  at  93|  cents  per  yard, 
ir  what  sum  must  the  whole  be  sold  to  make  a profit  of 
1^  per  cent.  ‘ 

(2)  A commission  merchant  is  to  sell  12000  lbs.  of  cotton, 
id  invest  the  proceeds  in  sugar,  retaining  If  on  the  sale, 
^d  he  same  on  the  purchase.  Cotton  selling  at  7 cents, 
id  sugar  at  5 cents  per  pound,  what  quantity  of  sugar  can 
ie  merchant  buy  ? 

(3)  In  an  examination  of  750  candidates,  '22  on  the  whole 
well,  '34  barely  pass,  and  the  rest  I'ail ; how  many  do 

dl,  barely  pass,  and  fail,  respectively  ? 

(4)  Sold  gi-ain  on  commission  at  5 per  cent. ; invested  net 
ooeeds  in  groceries  at  2 per  cent,  commission.  My  whol®. 
mmission  was  $70.  Wliat  was  the  value  of  the  grain  and 
oceries  ? 

(5)  A commission  merchant  receives  125  bbla.  of  dour 
jsm  A,  150  bbls.  from  JB,  225  bbls.  from  0;  he  firtOs  on 
spection  that  A.'s  is  10  per  cent,  better  than  B.'s,  and  C.'s 

per  cent,  better  than  A.'s;  he  sella  the  whole  lot  at  $7 
r barrel,  apd  charges  4 per  cent,  oomraission.  How  rauoh 
»es  he  remit  to  eaclx  ? 

L-  'v. 

(1)  A broker  charges  me  l|'per  cent,  commission  lor  pur- 
iasing  some  uncurrent  bank  bills  at  25  per  cent,  disc  ,mt ; 

I these  bills,  three  of  $10  each,  and  one  of  $50  b<v.  ;ae 
prthlesa  ; I dispose  of  the  remainder  at  par,  and  thus  make 
!20.  What  was  the  amount  of  bills  purchased  ? 
i(-2)  A wholesale  merchant  sent  a quantity  of  goods  into 
6 country  to  be  sold  by  auction,  on  a commission  of  per 
nt.  What  amount  of  goods,  must  be  sold  that  his  agent 
ay  buy  produce  with  the  avails  to  the  amount  of  $1910. 
fcer  rotaming  a commission  of  2 per  cent.? 
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(3)  A factor  receives  $30056,  and  is  directed  to  pnrohaife 
cotton  at  $289  per  bale  ; he  is  to  receive  4 per  cent  commis- 
sion. How  many  bales  does  he  buy  ? 

(4)  Sold  goods  to  a certain  amount  on  a commission  of  6 
per  cent.,  and,  having  remitted  the  net  proceeds  to  the 
owner,  received  for  prompt  payment  i per  cent.,  which 
amounted  to  $16.16.  What  was  the  amount  of  commission  ? 

(6)  A man  obtained  an  insurance  for  life  at  the  age  of  37, 
and  died  when  51  years  old.  The  policy  required  annual 
payments  during  life,  at  $2,8674  per  $100,  and  secured  to 
the  heirs  $1709.69  more  than  the  amount  of  aU  the 
premiums  paid.  What  was  the  face  value  of  the  policy  ? 

XXVI.  Profit  and  Loss. 

193.  If  I sell  for  $106  that  for  which  I gave  $100, 1 
gain  $6  cn  an  outlay  of  $100. 

If  I sell  for  $95  that  for  which  I gave  $100,  I lose 
$6  on  an  outlay  of  $100. 

The  following  Examples  will  show  the  method  oi 
solving  questions  relating  to  Profit  and  Loss,  the  prin- 
ciples laid  down  in  Section  xx  being  followed. 

Ex.  (1).  I sell  for  $6  that  for  which  I gave  $6, 
What  is  my  gain  per  cent.  ? 

On  an  outlay  of  $6  my  gain  is  $1  j 
On  an  outlay  of  my  gain  is  ; 

On  an  outlay  of  $100  my  gain  is  or  $20 ; 

I gain  20  per  cent. 

Ex.  (2).  I bought  some  goods  for  $17.  How  must  I 
sell  them  in  order  to  gain  17|4  cent.  ? 

That  for  which  I gave  $100  I must  sell  for  $117j} ; 

That  for  which  I gave  $1  I must  sell  for 

That  for  which  I gave  $17  I must  sell  for  ^20 

Ex,  (8).  By  selling  goods  for  $7.20  I made  a profit 
of  20  pel’  cent.  What  did  I give  for  them  ? 

That  which  I sold  for  $120  I bought  for  $100. 

That  which  I sold  for  $1  I bought  for  ; 

That  which  I soldfor  $7.20  I bought  for  or  $6. 
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I Ex.  (4).  if  by  selling  coffee  at  Is.  Id.  per  lb.  I lose 
I 5 per  cent.,  what  must  I sell  it  at  to  gain  5 per  cent.  ? 

That,  which  I sell  at  95(1,  I bought  for  lOOd. ; 
that,  which  I sell  at  Id.,  I bought  for  5 

I that,  which  I sell  at  I9d.  1 bought  for  or  20(1. 

i Having  thus  found  the  cost  price,  we  proceed  thus  : 

To  gain  5 per  cent, 

that,  for  which  I gave  lOOd,  I wust  sell  for  105(7. 

' that,  for  which  1 gave  Id.,  I must  sell  for  |§-^(7. ; 

that,  for  which  I gave  20c7.,  I must  sell  for  d.,  or  Is.  9d. 

.ioo 

■Or  thus  : 

I In  the  first  case, 

‘ that  wliich  costs  100(7.  sells  for  95(7. 

^ In  the  second  case,  x 

that  which  costs  100(7.,  sells  for  105(7. ; 
j that  which  sells  for  95(7.  must  bring  105(7. ; 
i “ “ 1(7.  must  bring  \%^d. ; 

“ 19(7.  must  bring  — 

or  Is.  9(7.  as. before.. 


Ex.  (5).  A quantity  of  tea  is  sold  for  83^  cents,  per 
[pound,  the  gain  is  10  per  cent.,  and  the  total  gain  is 
$48.  What  is  the  quantity  of  the  tea  ? 

That  which  sells  for  $110  cost  $100 ; 

“ U “ 

0-83^  X 100 

“ “ 83J-cts.“  $ — — ; 

.*.  the  cost  price  per  lb.  = y°  of  $0*83| ; 

.-.  the  gain  on  1 lb.  = ’j'j  of$0  83|. 

But,  the  gain  per  lb.  x No.  of  lbs.  sold  = total  gain, 

Mr  iV  of  $0-83^  X No.  of  lbs.  sold  — $48 ; 


No.  of  lbs.  sold  — 


48 


hb  of  $0-83i- 
= 633|. 

633 1 lbs.  is,  therefore,  quantity  sold. 
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194.  When  tea,  spirits,  wine  and  snch  commoditiei 
are  mixed  it  must  be  observed  that. 

quantity  of  ingredients  = quantity  of  mixture, 
cost  of  ingredients  = cost  of  mixture. 

Thus,  if  a mixture  is  made  of  1 gallon  of  ale  at  8 cts. 
a gallon,  8 at  16  cts.,  4 at  20  cts.,  and  12  at  7 cts, 
quantity  of  ingredients  = (l-f  3+  4+12)  galls,  or  20  galls.; 
cost  of  ingredients  = (8+45+80+84)  cts.,  or  $2.17. 

If  I want  to  know  what  gain  per  cent  I shall  make 
by  selling  this  mixture  at  26  cts.  a gallon,  I reason 
thus ; 

20  gall,  at  26  cts.  will  seU  for  $5.20 ; 

.•.  that  for  which  I gave  $2.17, 1 sell  for  $5.20  ; 

$2.17  gains,  ($5.20—$2.17),  $3.08 ; 

$1  gains  9 ; 

$100  gains $M|J11:^,  or  $139.68, 

I gain  $189.63  per  cent. 

195.  In  solving  questions  on  Profit  and  Loss  the 
student  must  be  very  careful  to  notice  whether  the  gain 
is  calculated  on  the  seUing  price  or  cost  piice.  Thus, 
it  is  sometimes  said  that  a retailer’s  profit  is  26  per 
cent,  meaning  that  he  gave  76  cents  for  an  article  which 
he  sells  for  $1.  His  profit,  in  this  case,  is  S3^  per 
cent,  on  his  outlay.  Care  must,  therefore,  be  taken 
to  express  distinctly  which  is  meant.  The  profit 
on  a single  transaction  or  set  of  transactions  by  no 
means  represents  a net  profit,  as  it  is  not  charged  with 
a variety  of  expenses  which  belong  to  the  business  in 
general  rather  than  to  the  set  of  transactions  in  question. 

Ex.  If  100  articles  of  a given  kind  can  be  made  in 
week  oulJ  of  $40  worth  of  raw  materials,  cost  of  laboui 
tfec.  being  $10,  fixed  charges  for  rent  &o.  being  $250  a 
year,  find  (1)  the  cost  price  of  each  article,  (2)  th® 
invoice  price  in  order  that  a profit  of  80  per  cent,  on  the 
cost  price  may  be  realized,  the  following  allowances  be* 
ing  necessary,  viz.,  10  per  cent,  commission  to  agents 
on  money  received  for  s^es,  and  12  per  cent,  for  bad 
debts,  and  (3)  the  amount  of  profit  in  a yeai\ 


PB0919  A3tn>  I1O88. 
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(1)  The  fixed  eharges  must  be  referred  to  the  same  unit 

of  time  as  the  rest  of  the  estimate,  viz.:  1 week  = = 

eiS5 

jp  ^ . 

Cost  of  100  articles  = $60  -f  = $54*8077  ; 
cost  of  J article  — $0-648077. 

(2)  Tlie  profit  on  capital  may  be  regarded  as  part  of  the 

cost  of  prodxiction.  It  would  be  so,  in  fact,  if  the  money 
were  borrowed  at  30  per  cent,  interest.  80  per  cent,  added 
to  $-548077  gives  . 

Again,  the  commission  is  paid  on  the  money  actually 
received  ; to  provide  for  it,  we  must  take  the  V of 
St  I «0  xs  4 8 07  T ^ or  S^<>X^30X'84607T. 

loo  9X100 


Next : 12  per  cent,  on  bad  debts  means  that  12  do  not 
pay  for  88  who  do.  To  provide  for  it,  we  take  W of  the 
selling  price.  The  invoice  price  will,  therefore,  be 


$ 


100XIOX130X‘64807  T 
88X9X100 


or  $-899. 


(8)  To  find  the  profit  we  must  take  of  the  cost  price, 
and  multiply  by  100  X 52. 

Annual  profit  -----  b a x-s 4 a 0 7 t_  „ 


. Examples  (eiz) 

(1)  If  I buy  an  article  for  $3.20  and  seU  it  for  $4,  what  is 
my  gain  gain  per  cent.  ? 

(2)  If  I sell  goods  for  $2240  and  gain  12  per  cent.,  vrhai 
was  the  cost  price  ? 

(3)  If  875  yards  of  silk  be  sold  for  $1960,  and  20  per  cent, 
profit  be  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  selling  wine  at  17«.  5d.  a gallon,  I lose  6 per 
cent.,  at  what  price  must  I seU  it  to  gain  16  per  cent.  ? 

(5)  If,  by  seUing  goods  for  $544,  I lose  16  per  cent.,  how 
much  per  cent,  should  I have  lost  or  gained,  if  I had  sold 
them  for  $672. 

(6)  The  manufacturer  will  supply  a certain  article  at  l^^d.; 
if  a tradesman  charge  2d.,  what  profit  per  cent.  wiU  ht 
make  ? 

(7)  A tradesman’s  prices  are  20  per  cent,  above  cost  price. 
If  he  aUow  a customer  10  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 

(8)  A tradeBman*8  prices  are  26  per  cent,  above  ©ost  price. 
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If  he  allow  a cnatomer  12  per  cent,  ob  his  bill,  what  profit 
does  he  make  ? 

(9)  A man  buys  goods  at  ^8.  5$.  5d.,  and  sells  them  at 
£22.  2s.  Ifd.  How  much  does  he  lose  per  cent.  ? 

(10)  A man  buys  goods  at  £16.  6s.  dd.,  and  sells  them 
again  at  £11.  16«.  9|d.  How  much  does  he  lose  per  cent.  ? 

V (11)  A man  buys  goods  at  the  rate  of  $96  per  cwt.,  and 
eeUs  2 tons  14  cwt.  8 qr.  12  Ib.  for  $6000.  How  much  has 
he  gained  or  lost  per  cent,  "on  his  outlay  ? 

(12)  If  8 per  cent,  be  gained  by  selling  a piece  of  ground 
for  $4126.60,  what  would  be  gained  per  cent,  by  selling  it  for 
$4202  ? 

(18)  If  8 per  cent,  more  be  gained  by  seiling  a horse  for 
$388  than  by  selling  him  for  $324,  what  must  his  original 
price  have  been  ? 

^ (14)  A grocer  mixes  12  lb.  of  tea  at  2«.  6|d.  per  Ib.  with  4 

^ lb.  at  Bs.  2^d.  At  what  price  must  he  sell  the  mixture  so  as 
to  gain  33^  per  cent,  upon  his  outlay  ? 

(16)  How  many  pounds  of  tobacco  at  $1.05  a pound  must 
a tobacconist  mix  with  4 lb.  at  $1.30,  that  he  may  sell  the 
mixture  at  $1.66|  per  pound,  and  gain  83^  per  cent,  upon 
his  outlay  ? 

(16)  A spirit  merchant  buys  80  gallons  of  whiskey  at  $3.60 
per  gallon,  and  180  gallons  more  at  $3.00  per  gallon,  • nd 
mixes  them.  At  what  price  must  he  sell  the  mixture  to  {.  aiu 
8-j  per  cent,  upon  his  outlay  ? 

(17)  I mix  80  gallons  of  gin  at  $3. 10  per  gallon  with  96 
gallons  at  $8.41|,  and  sell  the  mixture  so  as  to  gain  10  per 
cent.  At  what  price  per  gallon  do  I sell  it  ? 

(18)  A grocer  buys  two  sorts  of  tea  at  55  cents  and  61| 
cents  per  lb.  respectively.  He  mixes  them  so  as  to  have  3 
lb.  of  the  dearer  for  every  1 lb.  of  the  cheaper  sort,  and  sells 
the  mixture  at  80  cents  per  lb.  What  does  he  gain  per  cent.  ? 

XXVII.  Stocks  and  Shares. 

196.  The  Government  of  a country,  the  authorities 
of  a oity,  &o.,  often  find  it  necessary  to  borrow  money 
to  carry  on  public  works,  &c.  A loan  is  then  con- 
tracted and  the  borrower  pledges  the  credit  of  the  coun- 
try, city,  &c.,  to  pay  a fixed  rate  of  interest  on  the  sum 
borrowed  until  the  debt  is  paid  off. 

term  sxook  is  appli^  to  any  such  goveram* m, 


1.  It  also  denotes  the  eapitai  of  a joint-stock  oom- 

y- 

5anks,  Railway  Companies,  and  others,  hare  their 
itai  divided  into  sltar^  of  so  many  'dollars  each, 
ally  $50  or  $100. 

'he  price  of  stock  is  always  quoted  at  so  many  dol- 
for  $100  stock.  Thus  when  we  read  that  the  stock 
he  Toronto  Bank  is  at  166  it  means  that  $166  of 
ley  will  purchase  $100  stock  in  that  bank. 

'he  price  of  stock  is  always  fluctuating  owing  to  a 
nge  in  the  value  of  money,  i.  e.,  at  times  money  is 
fce  and  consequently  in  large  demand,  and  hence 
jrate  of  interest  will  be  high  ; at  other  times  it  is 
(itiful  and  therefore  cheap.  Thus  if  A has  money 
3an  and  can  get  8 per  cent,  for  it  he  will  not  invest 
i the  Dominion  stock,  which  pays  6 per  cent.,  un- 
1 the  1 atter  is  so  cheap  that  he  can  make  8 per  cent. 

, unless  he  can  buy  it  at  76.  Hence  if  B wished  to 
pominion  6 per  cent,  stock  he  would  have  to  sell  it 
discotmL 

gain,  if  money  could  only  be  loaned  at  6 per  cent., 
|ould  be  able  to  sell  $100  of  such  stock  for  more 
i $100  money,  in  this  case  he  would  sell  at  a Fre- 
\n.  Among  the  other  causes  which  determine  the 
e of  stock,  we  may  mention  its  desirability  as  a sai'e 
istment,  commercial  and  political  changes  at  home 
; abroad,  etc. 

?7.  3tock  is  at  Pae  when  it  sells  for  its  ruminal 
e,  as,  when  $100  stock  sells  for  $100  money. 

.is  at  a Premium  when  it  sells  for  more  than  its 
yiaZ  value.  Thus,  when  $100  stock  sells  for  $109 
ey  it  is  at  a Pr&niium  of  9 per  cent.  It  is  at  a Dis- 
hc  when  it  sells  at  less  than  its  nominal  value, 
g,  when  $100  stock  sells  for  $85  money,  it  is  at  a 
of  16  per  cent. 

!ie  purehase  and  sale  of  stocks  are  usually  eJEfeoted 
leans  of  a stock- broker,  who  is  paid  a certain  per- 
iige  on  all  stoiik  th&t  passes  his  ha^ds. 
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Thus,  if  stooli:  is  at  92^  and  the  broker  charge  1 
cent.,  the  buyer  will  haye  to  jmy  $88,  ($92i  -f-  $|) 
$100  stock,  and  the  seller  would  receive  $92  ($92^ 
$!•)  for  it. 

198.  Stock  is  often  named  from  the  interest  whio 
paid  to  the  owners  of  the  stock.  Thus,  the  Domii 
Government  stock,  paying  interest  at  the  rate  of  6 
cent.,  is  spoken  of  as  the  Dominion  6 per  cents., 
Dominion  6’s. 

Consols  are  a part  of  the  national  debt  of  Great  I 
sin,  so  called  from  the  Oonsohdation  of  the  stoo 
various  annuities  into  a joint  3 per  cent,  stock. 

The  National  Debt  ot  Great  Britain,  which  j 
amounts  to  about  773  millions,  has  been  incurrec 
loans  made  to  the  State  by  individuals.  Interest  is  ] 
upon  the  main  part  of  this  debt  at  the  rate  of  8 per  c 
The  names  of  the  persons,  who  have  a claim  on 
nation  for  such  interest,  are  registered  in  books  kep 
the  Bank  of  England  on  behalf  of  the  Govemm 
Such  persons  are  called  Fundhold&t's : the  debt  itse] 
often  called  The  Fwnds : and  .the  interest,  which  is  ] 
able  half-yearly,  is  called  Dividends. 

Suppose  .d  to  be  a Fundholder  in  that  particular 
of  the  National  Debt  called  The  Three  per  Cent.  Con 
and  suppose  the  amount  of  the  debt,  which  he  is  i 
nowledged  by  the  Register  to  hold,  to  be  dgSOOO,  h 
then  said  to  hold  J25000  stock.  A cannot  demand 
payment  of  6000  sovereigns,  or  any  smaller  sum,  f 
the  Government,  as  a redemption  of  the  debt,  but 
Government  undertakes  to  pay  him  (or  any  one  to  w] 
he  may  assign  his  claim)  75  sovereigns,  every  half-j 
that  being  the  amount  of  interest  on  £5000  for  ha 
year  at  8 per  cent. 

Now  suppose  .-4  to  be  desirous  of  selling  his  olaii 
B.  The  value  of  the  claim  does  not  vary  much  f 
time  to  time  in  the  case  before  us,  for  England  is  kn 
to  be  willing  and  is  acknowledged  to  be  aJfele  to  pay 
interest  m her  debt,  and  the  security  of  olaiin  rm 
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\ Fnndliolder  satisfied  ^th  a low  rate  of  interest, 
jQotoally  paid  and  easily  obtained.  The  value  of  <6100 
jck  in  Oonsols  is  at  the  present  time  (July  12,  1877) 
that  is,  A can  obtain  d692|  for  each  ilOO  Stock  that 
I holds,  and  B on  the  payment  of  §0  x ;692|,  or 
318.  16s.  can  have  the  £6000  Stock,  now  held  bj  A, 
nsferred  to  him. 

i’s  name  is  then  removed  from  the  Register,  and  B's 
ne  is  inserted  in  it,  and  the  process  is  called  a Tram- 
1 A is  said  to  seU  cmt  of  the  Funds  and  B is  said 
invest  in  them. 

,99.  United  States  securities  are  of  two  kinds  ; Notes 
I Bonds. 

United  States  8’s,  6-20  are  bonds  bearing  interest  at 
er  cent.,  and  payable  in  20  years,  but  may  be  paid 
6 years,  if  the  Government  choose.  When  it  is 
jessary  to  distinguish  different  issues  of  bonds  bear- 
,the  same  rate  of  interest,  the  year  at  which  they 
pme  due  is  mentioned  ; thus  U.  S.  6’s,  6-20  of  ’84  ; 
S.  6’s,  6-20  of  ’85. 

Totes  are  of  two  kinds. 

1'irst,  those  payable  on  demand,  without  interest, 
!wn  as  United  States  Legal-tender  Notes,  or  “ Green 
iks.” 

'econd.  Treasury  notes  payable  at  a specified  time, 
'a  interest.  Of  this  kind  are  notes  bearing  interest 
per  cent,,  and  known  as  7-80’s.  These  have  all 
n redeemed. 

00.  OuRBHNoy  is  a term  used  in  commercial  Ian- 
;ge. 

first.  To  denote  the  aggregate  of  Specie,  Bills  of 
jhange,  Bank  Bills,  Treasury  Notes,  and  other  sub- 
ites  for  money  employed  in  buying,  seUing,  and 
tying  on  exchange  of  commodities  between  various 
utries. 

^cond.  To  denote  whatever  circulating  medium  is 
I in  any  country  as  a substitute  for  &e  government 


stAiidard.  It  sometimes  happens  tiiat  paper  eni 
renoy  of  a country  becomes  depreciated  in  value,  as  i 
the  case  at  the  present  time  in  the  United  States.  Thu 
when  we  read  in  Stock  quotations  of  American  currenc 
buying  at  94f  and  selling  at  96^,  it  is  meant  that 
broker  would  give  ^94f  gold  for  $100  of  paper  currency 
and  that  he  would  sell  $100  of  paper  cuiTenoy  for  $95 
gold.  Also  when  we  read  that  gold  is  106;^,  it  is  mean 
that  the  paper  currency  is  taken  as  the  standard  for  th 
time  being,  and  $106^^  of  such  currency  would  be  givei 
fw  $100  gold. 

201.  In  Canada  the  liability  on  all  Banks  Stocks  i 
limited  to  double  the  amount  of  the  subscribed  capital 
On  all  other  stocks  the  liability  of  shareholders  is  strict 
ly  limited  to  the  amount  of  the  subscribed  capital. 

When  all  the  Capital  of  a Company  has  been  paid  up 
it  is  often  changed  from  Shares  to  Stock,  because  in  th< 
ease  of  Stock,  transactions  can  be  carried  on  witl 
reference  to  any  portions  of  it,  whereas  in  the  case  o 
Shares,  fractional  parts  of  those  Shares  cannot  h 
tran^erred. 

Three  points  must  now  be  clearly  marked  : 

fl)  We  shall  know  the  amount  of  money  received  bj 
A lor  any  given  amount  of  stock,  if  we  know  the  price  ol 
the  stock  at  the  time  of  sale. 

We  shall  know  how  much  stock  can  be  bought  bj 
B lor  any  given  amount  of  money,  if  we  know  the  price 
of  the  stock  at  the  time  of  sale. 

(8)  We  shall  know  the  amount  of  income  received  bj 
A (and  subsequently  by  B)  on  any  given  amount  o 
stock,  if  we  know  the  rate  of  interest  payable  on  th< 
stock  ; the  income  depending  in  no  way  on  the  price  o: 
tiae  stock. 

These  three  oases  we  now  proceed  to  illustrate  : 

Ex.  (1).  Wh&t  is  the  value  of  $2500  stock  in  the 
09mimoii  5^8  at  ? 
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Tito  vaiae  a/  $100  stock  is  $98.25  ; 
“ |1  stock  is  ; 


$2500  stock  is 


,2.')  00x98-25  , 


= $2456.25. 


Ex.  (2).  How  mucli  .block  can  be  purchased  at  92 1 
)r  $Y40, 

For  $92.50  I can  pui’cHasa  $100  stock  ; 


I Ex.  (3).  Y/hat  annual  income  is  derived  from  invest- 
ag  $3920  in  the  6 per  cents,  at  98 ; 

‘ $98  gives  an  income  of  $6 ; 

■ $1  gives  an  income  of  ; 

i $3920  gives  an  income  of  or  $240. 

Ex.  (4).  What  sum  must  be  invested  in  the  Dominion 
is  at  95  so  that  I may  have  an  annual  income  of 


Since  $6  is  got  from  investing  $95  ; 

.".  $1  is  got  from  investing  ; 
j .-.  $1200  is  got  from  investing  Qj.  9000. 

iEx.  (5).  What  annual  income  is  derived  from  $3550 
3ck  in  the  U.S.  5's,  10-40  ? 
jlncome  on  $100  stock  is  $5. 


' “ $3550  « $-Y^,  or  $177.50. 

This  is  merely  a case  of  finding  the  Interest,  where 
p stock  is  the  Principal. 

Ex.  (G).  Bought  stock  in  the  Bank  of  Commerce  at 
p.  The  last  dividend  v/as  at  8 per  cent. ; what  per 
it.  did  I make  on  the  investment  ? 

$120  gives  an  income  of  $3 , 


for  $1 
for  $740 


or  $800  stock. 


9 200? 


$1 

,%  $100 


the  per  cent,  required  is  6|, 
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Ex.  (7).  Wl'en  stock  is  at  84,  how  much  stock  mus 
be  sold  to  raise  $462  ? 

Since  $84  is  got  frona  selling  $100  stock; 

$1  stock; 


$462 


Stock; 


or  $550  stock. 

Ex.  (8).  What  is  the  price  of  Ontario  Bank  stoi 


when  $6000  stock  produces  $6880  ? 
Since  $6000  stock  is  worth  $5880  : 

/.  $1  “ 

.%  $100 


0 0 X 5 « 8 0 


or  $98. 


the  stock  was  selling  at  98. 

Ex.  (9).  By  investing  in  the  Dominion  6’s  I make 
per  cent.  ; what  was  the  selling  price  of  this  stock  ? 
Since  $6.50  is  got  from  investing  $100; 


$1 


or  $92  Ps. 


. ■»  6.5  0 

the  selling  price  was  $92-Yh- 

Ex.  (10).  Which  is  the  more  advantageous  stock 
invest  in,  6 per  cents,  at  95,  or  6 per  cents,  at  87|,  £ 
how  much  per  cent,  is  it  better  ? 

Income  for  $95  in  the  6 per  cents,  is  $6; 

Income  for  $1  in  the  6 per  cents,  is  $-9*^. 

Income  for  $1  in  the  5 per  cents  is  $3^7  or  $ ih^5. 

We  have  now  to  compare  the  fractions  and  1^5. 

Eednced  to  a common  denominator  these  become  y 
and  3hh\- 

.'.  Income  for  $1  in  the  6 per  cents  is  (’/shV  “ aVrs  i 
$1  better  than  in  the  5 per  cents. 

Income  for  $100  in  the  6 per  cents  is  100  X (^Vi^ 
'h\%'  of  a $1  better  than  in  the  5 per  cents. 


Now  100  X (liVfs'  — jhVs)  — '91. ..per  cent,  required. 


Ex.  (11).  A person  transfers  koOOO  stock  from 
per  cent,  stock  at  72,  and  invests  the  proceeds  in 
per  cent,  stock  at  90.  Find  the  difference  in  hisj 
como. 


Ml 


^ h«  sen*  £5000  stock  »t  72,  and  gets  £(72x60)  «r 

too. 

fhen  he  invests  £8000  -in  the  4 per  cent,  stock  at  90,  and 
Is  stock,  or  J4000  stock. 

9 0 

low  his  Jirsi  moome  on  the  £5000  stock  was  £ 

j or  £150. 

nd  his  second  incom®  on  the  £4000  stock  is  £iM£^, 

10  0 

I or  £160 ; 

' be  increases  his  income  by  £10. 

^x.  (12).  A person  invests  £1076.  10«.  in  Consols 
m they  aa*e  at  89|-,  and  sells  out  when  they  are  at 
; what  Is  his  gain,  brokerage  at  ^ per  cent,  on  each 
hsaotion. 

tere  an  annuity  which  costs  £(89i-f-f)  ia  sold  for 

on  £89|  the  gain  is  £8| ; 

I 8^ 

an  £1  the  gain  is  £g^,  or  j 

I on  £1076  lOs.  “the  gain  is  £1075.  5 x or  £48.  IOa, 

3x.  (18).  A person  invested  in  Bank  stock  at  89  § 
I scdd  out  at  108|,  and  cleared  $897.60  ; how  much 
i he  invest,  brokerage  being  i per  cent,  on  each  kan- 
(tipn  ? 

'^ere  what  cost  $90  is  sold  for  $108  J ; 

I*,  he  gained  $18.25  by  inyesting  $90  ; 

% he  gained  $1  by  investing  ; 

he  gained  $897.60  by  investing  or  §2700. 

Sx.  ri4).  A person  having  to  pay  $9606^  two  years 
ace,  invested  a certain  sum  in  the  Toronto  6 per  cent, 
y bonds  to  accumulate  interest  until  the  debt  be  paid, 
i also  an  equal  sum  next  year ; supposing  the  invest- 
nts  to  be  made  whe;i  the  stock  was  at  99,  and  the 
it  year’s  interest  also  invested  in  stock,  and  the  price 
remain  the  same,  what  must  be  the  sum  invested  on 
ih  occasion  that  there  may  be  just  suf&dent  to  pay 
3 debt  at  1* 
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Every  $99  invested  will  give  $6  interest; 

every  $1  invested  will  give  $-g^-  interest. 

.%  $ sum  invested  wdll  give  $ sain  x interest. 

Now  $ sum  X invested  will  give  $ sum  X X 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  h 
the  two  sums  invested. 

Two  years’  interest  on  the  first  investment  — 2 x sun 
ro> 

One  year’s  interest  on  the  second  investment  ~ sun 

A, 

And  the  interest  on  the  first  year’s  interest  = sum  >< 

X 

Or  2 sums  -f  3 X sum  X g®*  -f  sum  X -jrg  X to  n 
S3606,%. 

o*.  (2  + y f 4"  '8  B ar)  sum  ==  $3606^  J 
3G'^fi3l 

.•.sum==4nr'T==  ^1650, 

e 3 i (?■ 

Examples  (ex). 

Find  the  value  of 

(1)  S7G45  stock  in  the  6 per  cents,  at  95, 

W2)  $9800  stock  in  the  6 per  cents,  at  80. 

(3)  $7650  stock  in  the  7 per  cents,  at  118^. 

(4)  .£3850  stock  in  the  3 per  cents,  as  92. 

(5)  £572  10s.  stock  intlie  3 per  cents,  at  91f. 

How  much  stock  will 

(G)  $8400  buy  m the  4 per  cents,  at  75  ? 

(7)  $3757.50  buy  in  the  8 per  cents,  at  125^? 

(8)  $994.50  buy  in  the  7 per  cents,  at  117  ? 

(9)  £2199  buy  in  the  3 per  cents,  at  91f?  H 

)10j  £5527  10s.  buy  in  the  3 per  cents,  at  92^ f 

What  income  is  got  from-  investing 
S(ll)  $934.25  in  the  6 per  cents,  at  101  ? 

(12)  $4147  in  4 per  cent,  stock  at  72^  ‘f 

(13)  $6720  in  5^  per  cent,  stock  at  9G  ? 

(1 1)  $3725  in  3 per  cent,  stock  at  74.1 '?  ( 

(15)  £8475  lOs.  in  3 per  cent,  stock  at  92^  * [ 


ilt^ooka  AKs  stABieB.  2i8 

I What  amomit  of  stock  mnst  be  sold 

^(16)  In  the  8 per  cents,  at  125  to  produce  $750  ? 

1 (17)  In  the  Dominion  5’s  at  92-^  to  produce  $629  F 
(18)  In  the  6 per  cents,  at  101  to  produce  $959.50 
I (19)  In  the  7^  per  cents,  at  128  to  produce  $4096! 
j What  per  cent,  is  made  by  investing  in  the 
420)  8 per  cents,  at  120  ? 

(21)  5 per  cents,  at  95  ? 

; (22)  6 per  cents,  at  104  ? 

(23)  3^  per  cents,  at  76  ? 

! When  Greenbacks  are  at 

i“*(24)  90,  what  is  the  price  of  gold  ? 

(25)  92:^,  what  is  the  price  of  gold  '! 

(26)  84,  what  is  the  price  of  gold  ? 

; When  gold  is  at  a premium  of 

I (27)  10  per  cent.,  what  are  “ Greenbacks  ” quoted  at  ? 

I (28)  25  per  cent.,  what  are  “Greenbacks  ” quoted  at? 

I (29)  14  per  cent.,  what  is  $570u  of  American  Currene^ 
rorth  ? 

I What  sum  must  be  invested  in  the 
(30)  8 per  cents.,  at  120  ao  as  to  prodnce  an  income  of 
l640. 

I (31)  6 per  cents.,  at  90  so  as  to  produce  an  income  of 
1 13750  ? 

! (32)  4^  iper  cents.,  at  67  so  as  to  produce  an  income  of 
' ^790. 

^ What  is  the  selling  price  of  stock  when 
1 '(S3)  $560  stock  in  the  6 per  cents,  produce  $568.25  ? 
i(34)  $7840  stock  in  the  4 per  cents,  produce  $6664? 
li(S5)  ;C840  stock  in  the  8 per  cents,  produce  £773.  17«.  ? 
f{36)  What  must  I pay  for  ,U.  8.  10-4.0’s  ( Interest  at  5 %) 
[at  my  investment  may  yield  6 per  cent  ? 

'(37)  Which  is  the  better  investment,  the  buying  of  9 per 
int.  stocks  at  25  per  cent,  advance,  or  6 per  cent,  at 

S per  cent,  discount,  and  how  much  per  cent,  better 
08)  The  difference  between  the  i noomes  derived  from  in- 
sting a certain  sum  in  6 per  ce  ut.  stock  at  126,  and  in  9 


stodss  AHX) 


pet  cent-  stock  st  210,  is  ^22.  10*.  What  is  the  amotint  iU' 
vested? 

(39)  I sell  out  of  the  8 per  cents,  at  96,  and  invest  the 
proceeds  in  liaUway  5 per  cent,  stock  at  par ; find  by  how 
much  per  cent,  my  income  is  increased,  / j! 

(40)  If  a 3^  per  cent,  stock  be  at  91,  hdw  much  must  I 
invest  in  it,  so  as  to  have  a yearly  income  of  £9^2,  after  pay- 
ing 7d  in  the  pound  income-tax  ? 

. (41)  By  selling  out  £4500  in  the  India  6 per  cent,  stock  at 
'112^,  and  investing  the  proceeds  in  Egyjjtian  7 per  cent, 
stock,  a person  finds  his  income  increased  by  £168.  16*. 
What  is  the  price  of  the  latter  stock  ? 

■/i  (42)  Find  the  alteration  in  income  occasioned  by  shifting 
4E8200  stock  from  the  3 per  cents,  at  86|,  to  4 per  cent,  stock 
at  114J  : the  brokerage  being  ^ per  cent. 

(48)  A owns  a farm  which  rents  for  $411.46  per  annum. 
If'he  sell  the  farm  for  $8229,  and  invest  the  proceeds  in  U. 
S.  6’s,  6-20’s  of  84,  at  106,  paying  ^ per  cent,  brokerage,  will 
his  yearly  income  b©  increased  or  diminished,  and  bow 
much  ? 

(44)  Through  a broker  I invested  a certain  sum  of  money 
in  U.S.  6’s,  5-20  at  107i,  and  twice  ns  much  in  U.S.  6’s 
10-40  at  98^,  brokerage  in  each  case  i per  cent.  My  in- 
aome  from  both  investments  was  $1674-.  How  much  did  1 
invest  in  each  kind  of  stock  ? 


, (46)  A purchased  goods  for  which  he  was  to  pay  $7000. in 
om-rency,  or  $5500  in  gold.  Will  he  gain  or  lose  by  accept- 
ing the  latter  proposal,  gold  being  at  125,  and  how  much  ? 

(46)  I invest  in  the  3 per  cents,  at  92.  They  fall  to  36 
and  I sell  out  and  obtain  a safe  investment  paying  5 per 
cent.,  but  not  subject  to  fluctuation  of  value.  How  long 
must  I hold  it  before  I shall  make  a profit  by  the  change, | 
in  case  8 per  cents  rose  to  their  former  value  ? 

(47)  I own  $4000  Montreal  Bank  stock  paying  an  annual 
dividend  of  14  per  cent.  I sell  at  180  and  invest  iii  Toron: 
Gas  Company  stock  at  125  and  receive  an  annual  dividem 
of  9 per  cent  What  change  is  made  in  my  income,  broker- 
age being  i % and  | % on  the  respective  transactions  ? 

(48)  A person  bought  stock  at  95|,  and  after  receiving  th 
half  yearly  dividend  at  the  rate  of  7 per  cent,  per  annum 
sold  out  at  92|  and  made  a profit  of  $37.50.  How  mud 
stock  did  he  buy  ? 

(49)  Whether  is  it  better  to  invest  in  the  6 per  cents  aj 
984,  o*"  the  6 per  cents  at  85.  brokerage  being  4 per  cent. 
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(150)  What  sum  must  & man  invest  in  the  Dominion  6’s  at 
101  in  order  to  have  a clear  income  of  $1776.60,  after  pay- 
ing an  income  tax  of  If  cents  on  the  dollar  on  all  over 
$400? 

(61)  A gentleman  has  been  receiving  12  per  cent,  on  hig 
capital  in  Canada.  He  goes  to  England  to  reside,  and  in- 
vests it  in  the  3 per  cents,  at  94f , and  his  income  in  England 
is  £2400.  What  was  his  income  in  Canada,  £ being  equal 
to  $4.86|  ? 

(62)  By  selling  out  £4600  in  the  India  Five  per  Cent. 
Stock  at  il2|,  and  investing  the  proceeds  in  Egyptian  Seven 
per  Cent.  Stock,  A finds  hia  income  increased  by  £168.  16a. 
What  was  the  price  of  the  latter  stock,  brokerage  on  each 
transaction  being  ^ per  cent.  ? ‘ 

h-  (63)  The  6 per  cents,  are  at  91|  and  the  7 per  cents,  at 
' 102.  A person  has  a sum  of  money  to  invest  which  will  give 
I him  $3500  more  of  the  former  stock  than  of  the  latter.  Find 
;the  difference  of  income  he  could  obtain  by  investing  in  the 
two  stocks. 

(54)  One  company  guarantees  to  pay  6 per  cent,  on  shares 
j of  $100  each;  another  guarantees  at  the  rate  of  4.|  per  cent. 
!on  shares  of  $30  each  ; the  price  of  the  former  is  124|,  and 
of  the  iatter>$34  each  ; compare  the  rates  of  interest  which 
, the  shares  return  to  the  purchasers. 

(66)  The  present  income  of  a railway  company  would 
justify  a dividend  of  8|  per  cent.,  if  there  were  no  preference 
I shares  ; but  as  $1200000  of  the  stock  consists  of  such  shares, 
Jwhich  are  guaranteed  6 per  cent,  per  annum,  the  ordinary 
sharaholders  receive  only  3 per  cent.  What  is  the  whole 

I amount  of  stock  ? • 

j (66)  Received  from  my  correspondent  in  New  York 
$6160  U.S.  currency,  with  instructions  to  deduct  my  com- 
'mission  at  2^  per  cent.,  and  invest  the  remainder  in  Canar 
dian  Tweeds  worth  $1.03^  per  yard.  How  many  yards 
ishouid  I send  him,  gold  being  quoted  at  116  ? 

Examination  Papers. 

' I. 

I I (1)  In  a sale  of  goods  for  $728  there  is  a loss  of  9 per 
pent. ; for  wkat  must  8 times  the  quantity  be  sold  in  order 
}to  gain  7 per  cent.  ? 

I (2)  If  20  per  cent,  be  gained  by  selling  an  article  for  $2.10; 
I arhat  vs  the  gain  or  loss  per  cent,  when  it  ia  sold  for  $1.60  ? 
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(8)  A grocer  had  160  lbs.  of  tea,  of  which  he  cold  60  Iba 
at  61.80  per  pound,  and  found  he  was  gaining  only  7^  pei 
cent.,  but  he  wished  to  gain  10  per  cent,  on  the  whole.  A 
what  rate  must  the  remaining  100  lbs.  be  sold  that  he  ma; 
attain  his 


(4)  A tradesman  adds  86  per  cent,  to  the  cost  price  of  hii 
goods,  and  gives  his  customers  a reduction  of  10  per  cent,  oi 
their  bills ; what  profit  does  he  make  ? 

(6)  A bill  of  $2620  due  a year  hence  can  be  taken  up  nm 
at  6 per  cent,  discount.  Supposing  a tradesman  can  emplo 
his  capital  so  as  to  obtain  interest  at  the  end  oi  every  quarts 
at  the  rate  of  4^  per  cent,  per  annum,  had  he  better  s 
employ  it  or  take  up  the  bill ; and  what  will  be  the  diffsrenc 
to  him? 


IL 


(1)  A tradesman  marks  his  goods  with  two  prices,  on 
for  ready  money,  and  the  other  for  one  year’s  credit,  aUov? 
ing  discount  at  6 per  cent.  If  the  credit  price  be  marke< 
62.46,  what  ought  the  cash  price  to  be  ? 

(2)  If  goods  be  sold  on  condition  to  allow  10  per  ceni 
discount,  if  payment  be  made  at  the  end  of  six  months 
what  discount  ought  to  be  allowed  if  payment  be  actuall’ 
made  (1)  three  months  before,  and  (2)  three  months  after  th] 
stated  time,  if  money  bear  intorest  at  6 per  cent,  per  annum 

(8)  A person  purchases  goods  at  $1.20  per  pound  Troj 
weight  and  sells  theni  again  by  Avoirdupois  weight ; 
what  rate  per  ounce  must  ha  seU  so  as  exactly  to  reimburi 
his  outlay  ? 

(4)  What  is  meant  when  it  is  said  that  Consols  are 
88J?  What  are  they  at  when  £9000  is  paid  for  £10 
Consols  ? 

/ (6)  A person  sells  $1200  stock  in  the  3 per  cents,  at  86 
order  to  invest  in  bank  stock  paying  8 per  cent.;  what  pric 
must  he  pay  for  it  to  be  neither  a gainer  nor  loser  ? 

III. 


(1)  I send  $3060  to  my  agent  in  Montreal  to  invest  in  te 
at  7^  per  lb.  He  deducts  his  commission  of  2 per  cen 
and  purchases  the  tea.  How  many  pounds  do  I receive  an 
at  what  must  I sell  per  lb.  so  as  to  make  a profit  of  40 
after  paying  freightage  630  and  insurance  at  the  rate  of 
per  cent.? 

(2)  Bought  land  at  $50  an  acre ; how  much  must  I as 
acre  that  X mav  take  off  26  per  cent,  from  my  askin 
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prioe,  and  still  make  20  per  eent.  profit  on  th»  purchase 
money  ? 

I (3)  A buys  silks  at  |2.26  per  yard  on  a credit  of  6 months. 
B buys  the  same  quality  of  silks  for  $2.15  per  yard,  cash. 
Which  makes  the  best  purchase,  money  being  worth  10  per 
Bent.,  and  what  must  the  goods  be  marked  at  to  insure  a 
gain  of  26  per  cent.?  Or,  if  the  silks  be  sold  at  $3  per  yard, 
;^rhat  profit  per  cent,  does  each  make  ? 

(4)  A person  buys  an  article  and  sells  it  so  as  to  gain  6 
jer  cent.  If  he  had  bought  it  at  6 per  cent,  less,  and  sold 
it  for  6 cents  less,  he  would  have  gained  10  per  eent.  Find 
;he  cost  price. 

} (5)  A person  buys  6 per  cent,  city  of  Toronto  bonds,  the 
interest  on  which  is  paid  yearly,  and  which  are  to  be  paid 
j>ff  at  par,  8 years  after  the  time  of  purchase  ; if  money  be 
urorth  6 per  cent.,  what  price  should  he  give  for  the  bonds  ? 

I - lY. 

; (1)  Bought  cloth  at  $8  in  gold,  and  sold  at  $4  in  currency. 
t)id  I gain  or  lose  by  the  transaction,  and  how  much  per 
lent,  in  currency,  gold  being  at  118  ? 

I (2)  A merchant  sold  24  cheese  at  $30  each.  On  one  half 
ie  gained  30  per  cent. , and  on  the  remainder  he  lost  30  per 
ent. ; did  he  gain  or  lose  on  the  whole,  and  how  much  ? 

(3)  A man  wishing  to  sell  his  farm  asked  36  per  cent,  more 
pan  it  cost  him,  but  ;bo  finally  sold  it  for  . 20  per  cent,  less 
pan  bis  asking  price.  He  gained  $528  by  the  transaction, 
low  much  did  the  farm  cost,  what  was  his  asking  price, 
[ml  for  how  much  did  he  sell  it  ? 

! (4)  A person  having  to  pay  i&1085  at  the  end  of  2 years 
invested  a certain  sum  in  3 per  cent,  stock,  allowing  the 
[ividends  to  aoonmnlate  until  the  payment  of  the  debt,  and 
dso  an  equal  sum  next  year,  and  also  the  previous  year’s 
uterest.  If  the  investment  is  made  and  the  debt  paid  when 
tock'was  at  73,  what  must  be  the  sum  invested  on  each 
iceasion  that  there  may  be  just  sufficient  to  pay  the  debt  at 
be  proper  time  ? 

i (6)  A merchant’s  stock-in-trade  is  valued  on  Jan.  1,  1876, 
t $40000,  he  has  $1750  in  cash  and  owes  $9350;  during  the 
[ear  his  personal  expenses,  $1500  are  paid  out  of  the  pro- 
eeds  of  the  business,  and  on  Jan.  1,  1876,  his  stock  is  valued 
|t  $39760,  he  has  $2850  in  cash  and  owes  $7650.  What  is 
He  whole  profit  of  the  year’s  transactions  after  deducting  6 
cr  cent,  interest  on  the  capital  with  which  he  began  the 
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V. 

(1)  I received  an  8 per  cent,  dividend  on  railway  etoel 
and  invested  the  money  in  the  same  stock  at  80.  My  stoc 
having  increased  to  $13750,  what  was  the  amount  of  m 
dividend  ? 

. (2)  How  many  shares  of  $50  each  must  be  bought  at  2 

per  cent,  discount,  brokerage  1|  per  cent.,  and  sold  at  1 
per  cent,  discount,  brokerage  per  cent.,  to  gain  $121. 66§ 

(3)  What  sum  must  be  invested  in  United  States  10-40 
bearing  interest  at  6 per  cent.  , payable  in  gold  purchased  i 
pair,  to  produce  a semi-annual  income  of  $400  U.  S.  currenc; 
when  gold  is  quoted  at  175  per  cent.  ? 

(4)  The  charter  of  a new  railroad  company  limits  tl 

stock  to  $1600000,  of  which  3 instalments  of  10  per  cenl 
20  per  cent.,  and  40  per  cent,  respectively  having  been  pa 
in  ; the  cost  of  construction  has  reached  $850000,  and  tl 
estimated  cost  of  completion  is  $860000.  If  the  compai 
call  in  the  final  instalment  of  its  stock,  and  assess  the  stoc 
holders  for  the  remaining  outlay,  what  will  be  the  rate  pH 
cent.  ? II 

(6)  A person  invests  $16330  in  the  8 per  cents,  at  91 ; l|| 
sells  out  $12000  stock  when  they  have  risen  to  93^,  and  tl 
remainder  when  they  have  fallen  to  85.  Uow  much  do 
he  gain  or  lose  by  the  transaction.  If  he  invests  the  pr 
duce  in  4^  per  cent,  stock  at  102,  what  is  the  difference 
his  income  ? 

XXYIII.  Division  into  Proportional  Parts. 
202.  Suppose  3 persons,  A,  B,  and  C,  to  be  in  pai 
nership,  and  an  aiTangement  made  that  the  profits 
the  business,  in  which  they  are  engaged,  are  to  be  c 
vided  into  6 equal  parts,  of  which  A is  to  take  8 pari 
B 2 parts,  and  G 1 part.  The  shares  of  A,  B,  and 
are  then  said  to  be  in  the  proportion  of  8,  2,  and  1. 

Ex.  (1).  Divide  $1275  among  8 persons,  who 
sliaa.es  are  to  be  in  the  proportion  of  8,  5,  and  7. 

This  may  be  regarded  as  a case  in  which  one  holds 
shares,  one  6,  and  one  7,  and  they  hold  16  shares  in  alL 

Hence,  if  we  divide  $1275  by  15,  and  we  get  the  amou 
of  one  share,  that  is,  amount  of  one  share  = $-^-^  — $8 
Then  one  of  the  persons  receives  8 X $85,  or  $256 ; 

the  second  receives  5 x $36,  or  $426 ; 
the  third  receives  7 X $86,  or  $696. 
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' Ex.  (2),  Divide  $837  among  three  partners,  whose 
lares  are  to  be  in  prox:)ortion  of  and  f. 
j The  common  denominator  of  and  ^ is  30 , 
the  shares  are  to  he  in  the  proportion  of  Eh  ih  and  -sV* 
at  is  the  proportion  of  15,  10,  and  6; 
iNow  15  -h  10  + 6 = 31. 

amount  of  07ie  share  out  of  31  shares  = — 827. 

Then  one  of  the  partners  receives  16  X $27,  or  $405  ; 

I the  second  receives  10  x $27,  or  $270  ; 

' tire  third  receives  6 X $27,  or  $162.  ■ 

lEx.  (3),  A rate  of  $4212  is  to  be  paid  by  three  town- 
lips,  and  the  property  on  which  it  is  levied  is  $247(X) 
. the  first,  $37250  in  the  second,  and  $43350  in  the 
lird.  What  sum  is  paid  by  each  ? 

Amount  of  property  on  which  the  rate  is  levied  is  $105300. 
|Then  $105300  has  to  pay  a rate  $4212. 

' $1  has  to  pay  a rate  $to‘|3oo  i 

I $24700  has  to  pay  a rate  $^-i  0 5 or  $988*, 

I $37250  Iras,  to  pay  a rate  $^^  or  $1490, 

I $43350  iras  to  pay  a rate  $ i (iasdo  $1734 


Ex.  (4).  Divide  $1000  among  A,  D,  and  C,  so  that  A 
ay  have  half  as  much  again  as  B,  and  B a third  as 
nch  again  as  (7. 

Kepresenting  O’s  part  by  1, 

_B’s  part  will  be  I5, 

and  /I ’s  part  will  be  + 4 of  1^  =2 ; 
pi,  tlmrefore,  the  parts  are  to  be  as  the  number’s  2,  1|,  1, 
All  the  shares  — 2 + 1^  + 1==  4|  times  C’s  share. 

4^  times  C’s  — 81000, 

$1000 

CTs  = — 4T~  = $230-769, 

Fs  = i of  (7’s  = $307-692. 

A’s  = 2 times  (7’s  = $461-538. 


! Ex.  (5).  Divide  the  number  237  into  three  parts,  such 
lat  three  times  the  first  may  be  equal  to  5 times  the 
icond  and  to  8 times  the  third. 


Take  the  first  part  as  the  unit;  then  by  the  question 
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the  second  part  will  be  | of  the  first,  and  the  thira  wil 
he  f of  the  first. 

Sum  of  the  parts  = 1 + f -p  ^ times  the  first. 

Hence  JS  times  the  1st  = 237, 

the  1st  = 237  U = 120, 

the  2nd  = | of  1st  = of  120  - 72. 

the  3rd  = f of  1st  — | of  120  = 45, 

Ex.  (G).  Divide  $3400  among  A,  B,  and  C,  so  tha 
A may  have  $800  more  than  | of  B’s  share,  and  B $60( 
less  than  | of  D’s  share. 

Bepresenting  O’s  share  by  1,  then 

B's  share  = ^ of  C's  share  — $600 
^’s  share  = | of  B's  sliare  + $800 

= I of  C’s  - $600j  + $800 
= i of  C’s  -f  $400 

iSum  of  all  the  shares  = C's  + | C’s  — $600  + ^ C’s  + $4CH 
= -I  C’s  — $200. 
f C’s  — $200  = 13400 

I C’s  = $3400  4-  $200 
= $3600 
C’s  = $16i')0. 

B's  = i of  $1600  — $600 
= $600. 

^’s  = i of  $1600  + $400 

= $1200. 

Examples,  (cxi). 

fl)  Divide  $60  into  two  parts  proportional  to  11  and  9. 

(2)  Divide  $2500  into  parts  proportional  to  2,  3,  7,  8. 

(3)  Divide  $8470  into  parts  proportional  to  D D k and 

(4)  Gunpowder  is  made  of  saltpetre,  sulphur,  and  cliarcoa! 
in  parts  proportional  to  75,  10  and  15  ; how  many  pounds  c 
sad)  are  contained  in  12  cwt.  of  gunpowder  ? 

(5)  The  sides  of  a triangle  are  as  3,  4,  5,  and  the  sum  c 
die  lengths  of  the  sides  is  480  yards  ; find  the  sides. 

(6)  Divide  $640  among  A,  B and  C,  so  that  A may  hav 
ohree  times  as  much  as  B,  and  C as  much  as  A and  B tc 
gether. 

(7)  Divide  100  apples  among  three  boys,  so  that  the  fin 
;Qjay  receive  7 as  often  as  the  seeond  receives  8,  and  the  thir 
may  receive  5 as  often  as  the  second  receives  4. 

/8)  A bankrupt  owns  T272  10s.  to  A , T354  5s.  to  B,  an 
4^490  10s.  to  C : his  assets  are  ^418  19s.  4^d.  What  wi 
-ch  of  the  creditors  receive  2 
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(9)  A force  of  police  1921  strong  is  to  be  distributed  among 
4 towns  in  proportion  to  the  number  of  inhabitants  in  each  ; 
the  population  being  4150,  12450,  24900,  and  29050,  respec- 
tively. Determine  the  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  half-sovereigns, 
crowns,  half-crowns,  shillings,  sixpences,  and  fourpences. 

(11)  A piece  of  land  of  200  acres  is  to  be  divided  among 
four  persons,  in  proportion  to  their  rentals  from  surrounding 
property  : supposing  these  rents  to  be  £500,  £350,  £800,  and 
£90,  how  many  acres  must  be  allotted  to  each  ? 

(12)  Divide  £2.  5s.  among  A,  B,  and  C,  so  that  for 
each  threepenny  piece  received  hj  A,  B may  receive  a four- 
penny  piece,  and  that  there  are  as  many  shillings  in  the  sum 
received  by  0 as  there  are  sixpences  in  the  sum  received 
byi?. 

(13)  Divide  $10. 40  among  5 men,  7 women,  and  14  boys, 
so  that  each  woman  may  have  f of  each  man’s  share,  and 
each  boy  | of  each  woman’s  share. 

(14)  A number  of  men,  women,  and  children  are  in  the 
proportions  2,  3,  5 ; divide  $517. 05  among  them,  so  that  the 
shares  of  a man,  a woman,  and  a child  may  be  proportional 
to  3,  2,  1,  there  being  9 women. 

(15)  A man  left  his  property  to  be  divided  among  his  3 
sons  in  proportion  to  their  ages,  which  are  20,  18,  and  12 
years.  The  share  of  the  youngest  is  $1440.  What  was  the 
value  of  the  property  ? 

(16)  Divide  $5000  among  A,  B,  and  0,  so  that  A.  may  get 
$300  less  than  | of  C’s  share,  and  C,  $800  more  than  f of  B’s 
share.  What  are  the  shares  of  each  ? 

(17)  Divide  $5000  among  A,  B,  C,  and  D,  so  that  A may 
get  I of  B’s  share,  and  $250;  B,  $200  more  than  f of  C’s> 
share;  C,  $100  less  than  of  D’s  share.  What  are  the 
shares  of  each  ? 

(18)  The  sum  of  three  fractions  is  |f|;  and  22  times  the 
first,  23  times  the  second,  and  24  times  the  third  give  equal 
products.  Find  the  fraction. 

(19)  Divide  the  simple  interest  on  $1171  for  13  years  at  6 
per  cent,  in  parts  which  shall  have  the  same  relation  as  |,  L 
iV  T2>  TX- 

(20)  Of  the  boys  in  a school  one-third  are  over  15  years  of 
age,  one-third  between  10  and  15.  A legacy  of  $400  can  be 
exactly  divided  amongst  them  by  giving  $-^  to  each  boy  over 
15,  to  each  between  10  and  15,  and  $}  to  each  of  the  rest. 
How  many  boys  are  there  in  the  school  ? 
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PARTNERSHIP, 

203.  When  persons  unite  to  carry  on  any  particular 
branch  of  business  the  connection  so  formed  is  called  a 
PABTNEKSHip.  The  method  of  working  questions  in 
partnership  is  the  same  as  that  explained  in  the  preced- 
ing article. 

Ex.  (1).  Ay  B,  and  G entered  into  partnership  to 
carry  on  a mercantile  business  for  two  years.  A puts 
in  $9000,  B $6000,  and  G $3000.  They  gained  $4500. 
What  is  each  one’s  share  of  the  gain  ? 

The  whole  capital  invested  is  $18000. 

Then  $18000  gain  $4500. 

$1  gains  OT  0^. 

$9000  gains  $^^  = $2250. 

$6000  gains  $^^  = $1600. 

$3000  gains  $^^  = $750. 

Hence  A’a  share  of  the  gain  is  $2250  ; Hs,  $1500 ; and 
Gay  $750. 

Ex.  (2).  A,  By  and  G entered  into  partnership  for 
trading.  A put  in  $600  for  4 months ; B $400  for  6 »i 
months,  and  G $200  for  6 months.  They  gained  $980  ; m 
what  was  each  man’s  share  of  the  gain  ? 

$600  for  4 months  = $2400  for  1 month. 

$400  “ 6 “ =$2000  “ “ 

$200  “ 6 “ =$1200  “ “ 

The  whole  capital  is  equivalent  to  $6600  for  1 month. 

Then  $6600  gain  $980; 

$1  gains 

$2400  gains  $420. 

$2000  gains  $M±^  = $350. 

$1200  gains  = $210. 

A's  share  is  $420,  Hs  $350,  and  0’s  $210. 

Examples  (cxii) 

(1)  Two  men  jointly  purchased  a house  for  $2592,  thAinj. 
dzst  contributing  $864  towards  the  purchase  and  the  seoonffl 
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fl728.  They  afterwards  rented  the  house  for  $182.76  annu- 
; ally.  What  share  of  the  rent  ought  each  to  have  ? 

I (2)  J.,  B,  and  C jointly  rented  a pasture  for  3 months, 

I agreeing  to  pay  $22.60  for  the  use  of  the  same.  A put  in 
j 6 horses,  B put  in  18  cows,  and  0 90  sheep.  Conaidering 
‘ each  horse  as  equivalent  to  two  cows,  and  each  cow  as  equal 
1 to  8 sheep,  what  part  of  the  rent  ought  each  to  pay  ? 

(3)  J.,  B,  and  G entered  into  partnership  for  speculating 
in  cotton,  their  joint  capital  being  $26780,  of  which  A fur- 
Inishedf,  S contributed  f of  the  remainder,  and  Othebal- 
I ance.  Their  clear  profit  was  20  per  cent,  of  the  original  in- 
vestment. How  should  it  be  divided  ? 

1 (4)  A starts  a business  with  a capital  of  $2400  on  the  19th 

i of  March,  and  on  the  17th  of  July  admits  a partner  JB  with  a 
I capital  of  $1800.  The  profits  amount  to  $943  by  the  31st  oi 

I December.  What  is  each  person’s  share  ? 

(6)  D and  E enter  into  partnership ; D puts  in  $40  for 
8 months,  and  E $76  for  4 months.  They  gain  $70.  What 
|is  each  man’s  share  in  the  gain  ? 

I {&)  A^  B,  G are  partners  ; A puts  in  $600  for  7 months, 
B $600  for  8 months,  and  G $900  for  9 months.  The  profit 
is  ^10.  What  is  the  share  of  each? 

(7)  Three  graziers  hire  a pasture  for  their  common  use, 
jfor  which  they  pay  $106.  One  puts  in  10  oxen  for  3 months,, 
mnother  12  oxen  for  4 months,  and  the  third  14  oxen  for  2 
months.  How  much  of  the  rent  should  each  pay  ? 

; (8)  Two  men  complete  in  a fortnight  a piece  of  work  for 
[which  they  are  paid  $29.65.  One  of  them  works  alternately 
9 hours  and  8 hours  a day.  The  other  works  9i  hours  for 
6 days  in  the  week,  and  does  nothing  on  the  remaining  day. 
jWhat  part  of  the  sum  should  each  receive  ? 

I (9)  A and  B begin  to  trade  in  partnership.  A puts  in 
$400  at  first,  and  $500  at  the  end  of  two  months.  B puts  in 
$800  at  first,  and  $600  at  the  end  of  three  months.  The 
profit  at  the  end  of  the  year  is  $470.  How  should  this  be 
divided  ? 

(10)  Johnston  and  Wilson  formed  a copartnership  in 
business  for  2 years.  Johnston  at  first  contributed  $3000  to 
mnt  capital,  and  at  the  end  of  12  months  put  in  $1500  more. 
Wilson  at  first  put  in  $3500,  but  at  the  end  of  15  months 
|rom  the  beginning  withdrew  $1000.  At  the  end  of  the  fii’st 
^ear  they  admitted  Miller  into  the  firm,  he  contributing 
J2250.  Their  joint  profits  were  $1248.  How  ought  this  to 
li  >0  apportioned  ? 
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(11)  A and  B rent  a field  for  $88.20.  A puts  in  10  horses 
for  l|  months,  80  oxen  for  2 months,  and  100  sheep  for 
months  ; By  40  horses  for  2|  months,  60  oxen  for  1;|  months 
and  116  seeep  for  8 months.  If  the  food  consumed  in  the 
game  time  by  a horse,  an  ox  and  a sheep,  be  as  the  numbers 
8,  2,  1,  what  proportion  of  the  rent  must  each  pay  ? 

(12)  A person  in  his  wiU  directed  that  ^ his  property 
should  be  given  to  A,  ^ to  ^ to  G,  and  i to  D ; shew  that 
this  disposition  cannot  be  fulfiUed.  If  his  property  amount 
to  $1886.60,  dispose  of  it  so  that  their  shares  may  have  to 
one  another  the  relation  he  intended. 

(13)  A,  B,  and  G had  each  a cask  of  rum  containing  re- 
spectively 86,  64,  and  78  gallons.  They  blended  their  rum 
and  then  refilled  their  casks  from  the  mixture ; how  much  ol 
the  rums  of  A and  B are  contained  in  G'b  cask  ? 

(14)  A rents  a house  for  $187.20,  at  the  end  of  4 months 
he  takes  in  .B  as  a co-tenant,  and  they  admit  G in  like  man- 
ner for  the  last  2J  months ; what  portion  of  the  rent  mus 
eaeh  of  them  pay  ? 

PARTNERSHIP  SETTLEMENTS. 

204.  When  a partnership  is  dissolved,  either  by  muffl 
tual  consent  or  by  limitation  of  contract,  the  adjustmen 
of  the  proceeds  between  the  members  is  called  a Partner 
ship  Settlement.  If  the  Eesources  are  found  to  exceet 
the  Liabilities,  the  difference  is  termed  Net  Capital 
if  the  Liabihties  exceed  the  Eesources,  the  difference  ii 
Net  Insolvency.  The  investment  of  the  partners  is  th 
Net  Capital  at  commencement.  If  the  net  capital  a 
closing  exceeds  the  net  capital  at  commencemenl 
the  difference  is  the  Net  Gain  ; if  the  opposite,  Ne 
Loss.  This  net  gain,  or  net  loss,  is  then  shara 
between  the  partners  in  accordance  with  the  origins 
agreement  between  them.  This  division  is  frequent! 
not  made  in  exact  proportion  to  the  amount  invested 
sometimes  the  skill  of  one  partner  is  considered  equa 
to  the  capital  of  another ; sometimes  a stated  salary  i 
allowed  each  partner  according  to  his  ability  or  reputa 
tion;  and  sometimes,  where  unequal  amounts  ai-e  ic 
vested,  interest  is  allowed  each  partner  on  his  invest 
ment ; but  whatever  allowance  is  made  sitch  aUoioaru 
rnmt  he  dossed  as  a liability  and  go  to  reduce  the  gain. 
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(1).  A and  B are  partners.  The  following  is  a state- 
ment  of  their  property  and  debts : they  have  cash,  $3240  ; 
merchandise,  $2575  ; Bills  Eeceivahle,  $860;  J.  Brown  owes 
on  account,  $375.  They  owe  on  Bills  Payable,  $1250;  and 
J.  Jones  on  account,  $370.  A invested  at  commencing, 
^2500,  and  drew  out,  during  business,  $560.  B invested 
$2500,  fend  drew  out,  during  business,  $280.  They  agreed  to 
share  equally  in  gains  and  losses.  What  was  the  net  gain  ? 
and  what  was  the  net  capital  of  each  at  closing  ? 


Eesourcbs  and  Liabilities. 
Dr.  Cr. 

53240  $1250 

2575  370 


Ownership. 

Dr.  Cr. 

$560  A withdrew.  $25C0 

280  B “ 2500 


I 375  1620 

' 7056  Eesources  at  Closing. 

1 1620  Liabilities  “ 


840  Total  investment  5000 
“ withdrawn  840 
Firm’s  net  investment  4160 


5430  Present  Worth  of  Firm. 
[4160  Credit  excess  of  Ownership. 


1270  Net  Gain. 


625  A’b  share  of  net  gain. 
635  B’a  “ 


i Hence  J.’s  present  net  capital  = $2500  — $560  + $635  = 
12575,  and  B's  present  net  capital  = $2500  — $280  + $635 
= $2855. 


Examples,  (cxiii). 


* (1)  A and  B having  conducted  business  1 year  as  partners, 
lose  witli  the  following  resources  and  liabilities : They  have 
ish,  $3456;  Mdse.,  $2120;  Bills  Eeceivahle,  $1874;  E. 
orby  owes  .$630.  They  owe  on  Bills  Payable,  $3250  ; W. 
jmith  on  account,  $346.  A invested  $1500  and  withdrew 
175.  B invested  $1500  and  drew  out  $315.  What  is  the 
^t  gain,  and  net  capital  of  each  at  closing  ? 

I (2)  A and  B close  business  as  follows : They  have  cash, 
1424;  Mdse.,  $1662;  Fixtures,  $383;  Mortgages  Eeceiv- 
)le,  $3485 ; Bills  Eeceivahle,  $826.  They  owe  on  Bills 
ayable,  $2450  ; on  accounts,  $1240.  A invested  $6000,  and 
debt  for  $1000  was  assumed  by  the  firm,  and  paid  during 
islness.  He  drew  out  $685;  and  is  allowed  interest  on 
Ipital  invested,  $420.  B invested  $4000,  and  drew  out 
.860,  and  is  allowed  interest  on  capital,  $280.  A is  t® 
[are  f and  B f of  gains  and  losses.  What  is  the  net  loss  ? 
that  is  the  net  capital  of  each  ? 

1(3)  A and  B close  business,  and  wish  to  know  the  finan- 
standing  of  each.  They  have  cash,  $2263,  and  Eeal 
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Estate  worth  $5000.  They  owe  on  Mortgages,  $3846:  OH 
Notes,  $4462;  on  Personal  Accounts,  $675.  A invested 
$0000  and  drew  out  $2860.  B invested  $4000,  drew  out, 
$5560,  and  is  allowed  for  extra  services  $250.  A shares  f 
and  B f of  the  gains  and  losses.  AVliat  is  the  net  loss  ? 
Wliat  is  tlie  financial  standing  of  each  ? 

XXIX.  Alligation. 

205.  Alligation  is  the  process  by  which  we  find  the 
mean  or  average  price  of  a compound  when  we  mix  or 
unite  two  or  more  articles  of  different  values. 

Ex.  (1).  A merchant  has  brown  sugar  worth  8 cents 
per  pound.  New  Orleans  worth  9 cents,  and  refined 
sugar  worth  14  cents  ; how  many  pounds  of  each  kind 
must  he  use  in  order  to  form  a mixture  worth  12  cents 
per  pound  ? 

By  selling  the  mixture  at  12  cents  per  pound,  we  see  that 
8 cents  (brown)  gains  4 cents  on  1 lb. ; 1 cent,  is  gained 

on  lb. 

9 cents  (New  Orleans)  gains  3 cents  on  1 lb. ; 1 cent,  is 

gained  on  ^ lb. 

14  cents  (refined)  loses  2 cents  on  1 lb. ; .•.  1 cent,  is  lost 
on  lb. 

Now  with  every  cent,  gain  he  must  combine  a cent,  loss, 
hence  he  must  have 


lb.  at  8 ets.)  (3  lbs.  at  8 cts. 

^ lb.  “ 14  cts.  _ 6 lbs.  “ 14  cts. 

I lb.  “ 9 cts.  4 lbs.  “ 9 cts. 

^ lb.  “ 14  cts.  j (6  lbs.  “ 14  cts. 

He  must,  therefore,  have  3 lbs.  brown  sugar,  4 lbs.  New 
Orleans,  and  12  lbs.  refined. 

Yv  0 may  show  that  these  quantities  will  make  the  mixfi^’e 
required,  as  follows : 

3 lbs.  at  8 cts.  per  lb.  = 24  cts. 

4 lbs.  “ 9 cts.  “ = 36  cts. 

12  lbs.  “ 14  cts.  “ = 168  cts. 


1 9 cts.  = wliole  mixture.  228  cts.  ~ value  of  mixture. 
Hence  if  19  lbs.  be  worth  228  cents, 

1 lb.  is  worth  = 12  cts. 

Or  we  may  reason  thus : The  1 ct.  gained  on  the  ^ lb.  oi 
brown  exactly  balances  the  1 ct.  lost  on  the  § lb.  of  the 


ALLIGATION. 


227 


refined.  Hence  he  must  take  ^ lb.  of  the  brown  and  J lb.  of 
the  refined,  or  2 lbs.  of  the  one  and  4 lbs.  of  the  other. 

Similarly,  for  every  2 lbs.  of  New  Orleans,  there  must  be 
8 lbs.  of  refined.  As  4 lbs.  of  refined  were  required  to  bal- 
ance the  brown,  and  8 lbs.  of  the  refined  to  balance  the  New 
Orleans,  there  must  be  7 lbs.  of  the  refined  in  the  compound. 
Therefore  the  respective  quantities  are  2 lbs.  brown,  2 lbs. 
New  Orleans,  and  7 lbs.  refined. 

From  the  above,  we  see  that  in  examples  of  this  kind  a 
variety  of' answers  may  frequently  be  obtained,  and  all  of 
them  may  be  correct.  To  ascertain  their  correctness  we 
resort  to  the  method  of  proof  given  in  this  example. 

206.  From  the  above  analysis  we  derive  an  easy 
practical  method  of  solving  such  questions. 

Ex.  (2).  How  much  sugar  at  10,  18,  15,  17,  and  18 
cents  per  pound  must  be  taken  to  make  a mixture 
worth  16  cents  ? 


We  proceed  as  follows  ; 


Differences.!  16 


, Write  down  the  prices  in  a 

vertical  column,  and  place  the 
1 . differences  between  these  prices 

1 and  the  mean  in  a second  verti- 

1 cal  column  to  the  left.  Now 

...  take  1 @ 10,  1 @18,  and  1 @ 15, 

2,  4,  6,  8 (the  lowest  that  can  be  taken) ; 
4,  8,  2,  1 this  would  represent  a loss  of  10 
MS  compared  with  the  mean;  and  this  loss  must  be  balanced 
by  taking  the  necessary  multiples  of  the  differences  1 and  2, 
which  represent  gain  as  compared  with  the  mean. 

It  is  seen  that  this  loss  of  10  can  be  made  up  in /<mr  ways, 
&y  2®17,  4@18,  4@17,  3@18,  6®17,  2@18,  8@  17,  and 

i @18. 

Other  combinations  may  be  made,  as  e.g. : 


6 i 10 
8 18 
1 16 

‘i’  i? 
2 I 18 


1 Here  1 @ 10,  1 @ 13,  and  2 @ 16, 

1 give  loss  of  11,  which  can  be  made  up 

2 by  multiples  of  the  differences  1 and 

I ...  2 (opposite  17  and  18)  in  five  ways, 

i 1,  8,  6,  7,  9 as  indicated, 

16,4,8,8,1 


ALUGATIOH. 


17 

18 

Again, 


Wlxer©  1 @ 10,  2 @ 13  and  1 @ 
16  give  18  loss;  wliich  may  be 
made  up  in  six  different  ways* 


1 

6,  6, 


8,  5.  7,  9 


7,  9,  11 

,3,2,  1 


17 

18 
Also, 

10 


2,  4,  6,  8,  10,  12, 

7,  6,  6,  4,  3,  2, 


Where  2 @ 10,  1 @ 13  and 
1 @ 16  give  loss  of  16,  which 
may  be  made  up  in  sevm 
ways. 


17 


1 Where  1 @ 10,  1 @ 13  and  8 @ 15 

1 give  loss  of  12,  which  may  be  mad© 

3 up  in  Jive  ways ; and  thus  an  indefi- 

. . . nate  number  of  combinations  may  be 

2,  4,  6,  8,  10  formed. 

18  I 6,  4,  8,  2,  1 
It  should  be  observed  that  if  the  differences  opposite  the 
prices  less  than  the  mean  are  together  greater  than  the  sum 
of  the  other  differences  (as  in  the  example)  we  assign  num- 
bers (the  lowest  possible)  to  the  prices  less  than  the  mean 
FIEST,  and  vice  versa  ; e.g.  of  the  latter  case  : — 

How  much  coffee  at  25,  24,  23,  22,  21,  19,  18  and  17  cents 
per  pound  must  be  taken  to  make  a mixture  worth  20  cents 
per  pound  ? 


Hiff’s. 


20 


4,  8,  2,  1,  1,  2 
1,  2,  3,  5,  4,  2 
1,  2,  3.  2,  4.  3 


Here  the  sum  of  the  dif- 
ferences in  excess  of  the 
mean  is  greater  than  that  of 
the  differences  below  the 
mean;  we  therefore  assign 
first  numbers  to  the  prices 
which  are  greater  than  the 
mean,  viz.,  1 @ 21,  1 @ 22, 
1 @ 23,  1 @ 24,  and  1 @ 
2''  ; this  gives  a gain  of  15, 
wiiich  may  be  balanced  as 
18,  and  4 @ 17 ; or  by  2 @ 19,  2 @ 18 


above  by  1 @ 19,  1 ( 
and  8 @ 17,  &c.,  &c. 

Ex.  (3).  A grocer  has  12  lbs.  of  brown  sugar,  worth 
10  cents  per  pound,  which  he  wishes  to  mix  with  clari- 
^ sugar  worth  1@  cents  per  poun4^  so  i&at  the  miz< 
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lire  may  be  worth  14  cents  per  pound ; how  many 
K)unds  of  clarified  sugar  must  he  take  ? 

Proceeding  as  in  the  previous  examples,  without  refer- 
nce  to  the  quantity  of  the  brown  sugar,  we  find  that 
here  must  be  1 lb.  brown  sugar  to  2 lbs.  clarified  sugar. 
5ut  as  12  lbs.  of  brown  sugar  are  required,  we  must 
multiply  each  of  these  quantities  by  12  in  order  that 
he  gain  and  loss  may  be  equal.  We  shall  therefore 
lave  12  X 2=24  lbs.  of  clarified  sugar. 

Ex.  (4).  A grocer  wishes  to  mix  20  lbs.  of  sugar, 
rorth  9 cents  per  pound,  and  10  lbs.  worth  12  cents 
*pr  pound,  with  clarified  sugar,  worth  16  cents,  so  that 
[le  compound  may  sell  for  13  cents;  how  much  of  the 
iarified  must  he  take  ? 

20  lbs.  at  9 cents  = $1.80 
10  lbs.  at  12  cents  = $1.20 

I 80  $8.00 

i Then,  if  80  lbs.  is  worth  $3, 

1 lb.  « ^ = 10  cents. 

1 1 The  value  of  1 lb.  of  the  mixture  is,  therefore,  worth 
) cents.  The  question  may  then  be  read  as  follows  : 

How  many  pounds  of  clarified  sugar,  worth  16  cents 
pr  pound,  must  be  mixed  with  80  lbs.  of  another  kind 
j sugar,  woi-th  10  cents  per  pound,  so  that  the  mixture 
ay  be  sold  for  13  cents  per  pound  ? 

I The  question  in  this  form  has  already  been  fully  ex- 
ained. 

Ex.  (6).  A merchant  has  West  India  sugajf  worth  8 
hts  per  pound,  and  New  Orleans  sugar  worth  13  cents. 
^ wishes  to  combine  these  so  as  to  make  a barrel, 
ntainiug  176  lbs.,  which  he  may  sell  at  11  cents  per 
lund.  How  many  pouoads  of  each  kind  must  he  take  ? 
'Solving  the  question  without  reference  to  the  176  lbs., 
j find  that  2 lbs.  of  West  India  sugar,  and  8 lbs.  ol 
|w  Orleans  sugar  will  form  a mixture  worth  11  cents 
r pound.  Adding  these  quantities,  we  find  that  they 
m a mixture  of  6 lbs.  But  the  required  mixture  is 
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to  contain  176  lbs.,  or  86  times  5.  We  shall  therefo: 
have 

86  X 2 lbs.  = 70  lbs.  West  India  sugar. 

86  X 3 lbs.  = 106  lbs.  New  Orleans  sugar. 

Examples,  (cxiv) 

(1)  What  quantities  of  coffee,  worth  28  and  86  oer 
respectively  per  pound,  must  be  mixed  together  so  that  t 
compound  may  be  sold  for  80  cents  a pound  ? 

(2)  What  quantity  of  oats  at  86  cents  per  bushel,  rye  at 
cents  per  bushel,  and  barley  at  80  cents,  must  be  taken 
form  a mixture  worth  66  cents  per  bushel  ? 

(8)  How  much  tea,  worth  respectively  56  cents  and 
cents  per  pound,  must  be  mixed  with  80  lbs.,  worth  90  cei 
per  pound,  in  order  that  the  compound  may  be  sold  for 
cents  per  pound  ? 

(4)  How  much  water  will  it  require  to  dilute  60  gallone 
alcohol,  worth  $1.60  per  gallon,  so  that  the  mixture  may 
worth  only  ^1.20  per  gallon  ? 

(6)  How  many  gallons  of  kerosene  oil,  worth  60  cents  ; 
gallon,  must  be  mixed  with  12  gallons  of  coal  oil,  worth 
cents,  and  8 gallons  of  Aurora  oil,  worth  66  cents,  so  tfl 
the  compound  may  be  sold  for  60  cents  per  gallon  ? 

(6)  A farmer  has  16  bushels  of  com,  worth  48  cents 
bushel,  and  12  bushels  of  oats,  at  34  cents  per  bushel,  wh 
he  wishes  to  mix  with  rye,  at  60  cents,  and  barley,  at 
cent's,  in  order  to  sell  the  compound  at  66  cents  per  busl 
How  many  bushels  of  rye  and  barley  will  be  required  ? 

(7)  A confectioner  mixes  three  different  qualities  of  cai 
worth  respectively  14  cents,  18  cents,  and  80  cents 
pound,  so  as  to  make  a box  of  84  lbs.;  how  many  pounds 
each  sort  must  he  take  so  as  to  sell  the  compound  at 
average  price  of  24  cents  per  pound  ? 

(8)  A farmer  has  three  different  qualities  of  wool,  wc 

respectively  83  cents,  37  cents,  and  45  cents  per  pound, 
wishes  to  make  up  a package  amounting  to  120  lbs.,  wl 
he  can  afford  to  sell  at  89  cents  per  pound.  How  m: 
pounds  of  each  kind  must  he  take  ? || 

« II 

XXX.  Exchange.  |f 

207.  The  term  Eocdiange  is  here  used  for  givingUi 
receiving  in  the  money  of  one  country  a sum  equallBi 
mlue  to  a gaia  of  money  of  another  country.  For  Ilf 
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' ftmple,  if  an  English  merchant  pays  to  a French  mer- 
chant 100  sovereigns  and  receives  in  return  2500  francs, 
; it  is  a case  of  Exchange. 

In  countries  which  carry  on  considerable  trade  with 
each  other,  the  debts  reciprocally  due  from  the  one  to 
the  other  are  generally  nearly  equal.  In  England  there 
lis  always  a large  number  of  persons  indebted  to  others 
in  America,  and  likewise  a large  number  in  America 
owing  money  in  England.  Now  if  coin,  or  specie,  as  it 
'is  called,  were  sent  from  England  to  pay  the  debts  in 
America,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
Isarily  involve  risk,  loss  of  interest,  and  expense  of  tran- 
sportation. To  avoid  this  risk,  &o..  Bills  of  Exchange 
are  used  to  liquidate  debts  reciprocally  due  between  two 
places  without  any  actual  transmission  of  money. 

; 208.  A Bill  of  Exchange  is  a written  order,  ad- 
dressed to  a person  in  a distant  place,  directing  him  to 
bay  a certain  sum  of  money,  at  a specified  time,  to 
Another,  or  to  his  order.  The  person  who  signs  the 
bill  is  called  the  Drawee,  or  Maker.  The  person  to 
vhom  it  is  addressed  is  the  Drawee,  and  after  the 
)rawee  agrees  to  pay  it,  and  writes  “accepted”  with 
bis  signature  and  the  date,  across  the  face  of  it,  he  be- 
)omes  the  Acceptor.  The  person  to  whom  the  money 
B to  be  paid  is  the  Payee  ; if  he  transfers  payment  to 
(,nother  he  Endorses  it,  i.e.,  he  writes  hi,s  name  across 
he  back  of  it  and  becomes  responsible  for  its  payment 
h case  the  Drawee  fails  to  make  payment. 

209.  The  Par  of  Exchange  between  two  countries 
'.enotes  the  nominal  value  of  a unit  of  coinage  in  one 
joimtry,  as  estimated  in  terms  of  a unit  of  coinage  in 
he  other  country, 

j As  we  supposed  the  exports  from  England  and  Amer- 
ba  to  be  equal,  creditors  in  England  wiH  be  as  anxious 
b sell  bills  on  America  as  debtors  to  buy  them,  and  the 
xchange  will  deviate  but  shghtly  from  the  par  pf  Ex- 
hange.  But  if  the  exports  from  America  are  in  excess 
f those  from  England,  or  the  Balance  cf  Trade  is  in 
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favor  of  America,  the  claims  of  America  in  England 
will  exceed  its  liabilities,  and  the  English  will  give  more 
than  the  par  value  of  such  bills  to  avoid  the  cost  of 
transmitting  specie  ; and  on  the  other  hand,  the  export- 
ers in  America  not  finding  sufficient  purchasers  for  all 
their  bills  on  England,  wffi  sell  them  at  less  than  their 
par  value.  Now  the  real  rate  of  exchange  depending 
on  the  balance  of  trade  is  called  the  Coukse  of  Ex- 
change ; and  it  is  at  a premium  or  discount  accordiag  as 
it  is  above  or  below  the  par  of  exchange.  Of  course  no 
one  would  give  a premium  greater  than  the  cost  of 
transmitting  specie.  But  if  the  balance  of  trade  is 
against  England  as  regards  America,  but  in  favor  of 
England  as  against  France,  the  Enghsh  merchant  may 
find  it  advantageous  to  remit  to  France,  and  then  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  exchange  by  this  circuitous  route  is 
less  than  the  direct  course  of  exchange.  The  finding 
the  course  of  exchange  between  two  places,  by  com- 
paring the  courses  of  exchange  between  them  and  one 
or  more  intervening  places  is  called  Arbitration  op 
Exchange.  The  arbitration  is  Simp>le  when  only  one 
place  intervenes,  and  Compound  when  more  than  one. 

BiUs  of  Exchange  are  usually  drawn  in  sets,  three 
bills  constituting  a set.  These  are  distinguished  from 
one  another  by  being  called  the  first,  second,  and  third 
of  exchange.  These  are  forwarded  by  different  routes 
so  as  to  guard  against  delay  or  their  being  lost.  The 
first  that  arrives  is  paid,  and  the  other  two  become 
void. 

210.  By  Act  of  Parliament  the  value  of  the  pound 
sterling  was  fixed  at  $4|.  This  was  much  below  its 
intrinsic  value,  which  is  now  fixed  at  $4.86f.  The 
rates  of  exchange  which  are  quoted  in  commercial 
papers  are  still  calculated  at  a certain  per  cent,  on  the 
old  par  of  exchange.  Exchange  is  at  par  between  Great 
Britain  and  Canada  when  it  is  at  a premium  of  94  per 
iQent.,  for  $4|  increased  by  9^  per  cent.,  equals  |4.86jJ 


fOEM  Of  DIUfT  OS  INLAND  BILL  OF  NXOHANOB. 


$1000. 


Stamp 


Toronto,  July  12,  1877. 
At  ten  days’  sight,  pay  to  the  order 
of  Adam  Miller  & Oo.,  One  Thousand 
Dollars,  value  received,  and  charge 
to  account  of 

W.  B.  JONBS. 

To.  J.  Smith  & Co., 

Montreal. 


! POKM  OF  A FOEEIGN  BILL  OF  EXCHANGE. 

i Exchange  for  £200.  Toronto,  July  12,  1877 

i , Three  days  after  sight  of  this  first 

of  exchange  (second  and  third  of 
same  date  and  tenor  unpaid),  pay  to 
Adam  Miller  & Co.,  or  order,  Two 
Hundred  Pounds  Sterling,  value 
received,  and  charge  the  same  to 
the  account  of 

W.  B.  Tatloe. 

To  Geo.  H.  Simpson,  ) 

Banker,  London.  J 

FOREIGN  MONEYS  OF  ACCOUNT, 


With  the  par  value  of  the  unit,  as  fixed  hy  commercial 


' usage,  expressed  in  dollars  and  cents. 

I Austria. — 60  kreutzers  = 1 florin  (silver)  = $'485 

'Belgium. — 100  cents  = 1 guilder  or  florin ; 1 guilder 

j (silver)  = *40 

I Brazil. — 1000  rees  = l milree  — '828 


I British  India. — 12  pice  = 1 anna ; 16  annas  = 1 

Company’s  rupee  = *446 

Buenos  Ayres. — 8 rials  = 1 dollar  currency,  mean 

value  = *98 

Canton. — 10  cash=  1 candarines;  10  cand.  = 1 mace ; 

I 10  mace  = 1 tael  ==  1*48 

'Cuba,  Columbia,  and  Chili.— 8 rials  = 1 dollar  = ..i  1.00 
Denmark. — 12  pfenning  = 1 skilling  ; 16  skilling  = 

j 1 marc  ; 6 marcs  = 1 rix-dollar  = *62 

Brance. — 10  centimes  = 1 decime  ; 10  decimes  = 1 

I franc  = *186 

Greece. — 100  lepta  = 1 drachme ; 1 drachme  (sil- 

_ ver)  = .168 

Holland. — 100  cents  =3=  1 florin  or  guilder ; 1 florin 
(Mlver)  =3  


*40 
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&AMBUBO. — 12  pfenning  = 1 schilling ; 16  sohil.  = 1 

marc  ; 8 marcs  = 1 rii-doUar  = *§4 

Mexico.— 8 rials  = 1 dollar  = 1.0c 

PoBTUoix, — 400  rees  = 1 cruzado  ; 1000  rees  = 1 

milree  or  crown  = 1.12 

Pbussia. — 12  pfennings  = 1 grosch  (silver)  ; 30  gros- 

chen  = 1 thaler  or  dollar  = *69 

Bussia. — 100  copecks  = 1 ruble  (silver)  = *78 

Sweden. — 48  skillings  = 1 rix-doUar  specie  = 1.06 

Spain. — 34  maravedis  = 1 real  of  old  plate  * = '10 

8 reals  = 1 piastre  ; 4 piastres  = 1 pistole  of  ex- 
change ; 20  reals  vellon  = 1 Spanish  dollar  = ...  l.OC 
Turkey. — 3 aspers  = 1 para ; 40  paras  = 1 piastre 

(variable)  about *096 

Venice. — 100  centesimi  = 1 lira  = *186 


VALUE  OF  FOREIGN  COINS. 


Guinea $5.10 

Sovereign  of  Great  Britain.  4.86§ 

Crown  of  England 1.216 

Half  Crown  of  England 608 

Shilling  of  England .24* 

Franc  of  France 18| 

Five  Franc  Piece  of  France  .93 
Havre  Tournois  of  France  ...  .18J 

Forty  Franc  Piece  of  France  7.66. 

Crown  of  France 1.06 

Louifi-d’Or  of  France 4.56 

Florin  of  the  Netherlands...  .40 
Guiider  of  the  Netherlands.  .40 
Florin  of.  South  Germany  ...  .40 

Thaler  of  Eix-Dollar  of  Prus- 
sia and  North  Germany ...  .69 

Bix-Dollar  of  Bremen 78| 

Florin  of  Prussia 22| 

Marc-Banco  of  Hamburg  ...  .35 

Florin  of  Austria 48^ 

Florin  of  Saxony,  Bohemia 

and  Trieste  48 

Florin  of  Nuremburg  and 

Frankfort  40 

Eix-Dollar  of  Denmark  1.00 

Bpecie-DoUar  of  Denmark..  1.05 
Dollar  of  Sweden  & Norway  1.06 
Milree  of  Portugal. 1.12 


Milree  of  Madeira y nn 

Milree  of  Azores  .834 

Eeal-Vellon  of  Spain .05 

Eeal-Plate  of  Spain AO 

Pistole  of  Spain 8.97 

Eial  of  Spain 12 

Pistareen 18 

Cross  Pistareen AS 

Euble  (silver)  of  Eussia  ...  .75 

Imperial  of  Eussia  7.83 

Doubloon  of  Mexico  16.60 

Half -Joe  of  Portugal 8A8 

Lira  of  Tuscany  and  Lom- 
bardy   16 

Lira  of  Sardinia 186 

Ounce  of  Sicily  2.40 

Ducat  of  Naples 80 

Crown  of  Tuscany  1.05 

Florence  Livre 15 

Genoa  Livre  18j 

Geneva  Livre 21 

Le^om  Dollar 90 

Swiss  Livre .27 

Scudo  of  Malta 40 

Turkish  Piastre 05 

Pagoda  of  India 1.84 

Eupee  of  India  44J 

Tael  of  China 1.48 


Ex.  (1).  A broker  in  Toronto  sold  a bill  of  exchange 
on  London,  the  face  of  which  was  for  £750.  8«. ; what 
did  he  receive  for  the  biU,  exchange  being  quoted  at 
IIOJ? 


* The  old  plato  real  Is  not  & ooin,  but  in  the  denomin*tion  in  wbloll 
usually  mode. 


£88 


IXOSANGB. 

Since  = 84|Xl.lOJ,  i.e.,  $4|  increased  by  10|  p®r  cenS. 
,%  £750.  4=  $760.4  X4|X1.10^. 

= $3676.96. 

he  got  = $3676.96  for  the  bill. 

Ex.  (2).  What  is  the  value  in  English  money  of 
4528-7  francs,  when  the  course  of  exchange  between 
Paris  and  London  is  at  25-3  francs  per  pound  sterling  ? 

*^ince  25 '3  francs  = ^1, 

, i.  franc  £2 5.3 

4528-7  francs  = or  J179. 

Ex.  (3).  A merchant  pays  a debt  of  4379  milrees  in 
Portugal  with  £971.  11«.  9Jd  ; what  is  the  course  oi 
exchange  in  pence  per  milree  ? 

£971.  11s.  9fd.  = 932727  farthings 
Then  since  4379  milrees  = 932727  farthings, 

1 milree  = farthings,  or  23  3 far- 

Lings ; 

the  course  of  exchange  is  531  pence  per  milree. 

Ex.  (4).  If  11-65  Dutch  florins  are  given  for  24-42 
francs,  352  florins  for  407  marks  of  Hamburg,  and  581 
marks  for  32  silver  rubles  of  St.  Petersburg  ; how  many, 
francs  should  be  given  for  932  silver  rubles  ? 

Here  1 silver  ruble  = marks, 

1 mark  = florins, 

4 0 7’ 

1 florin  = francs ; 

. *.  1 silver  ruble  = - X ^ TWec"  or  3 is 

rancB ; 

932  silver  rubles=932x3-3  francs,  or  3075*6  francs. 

■ Ex.  (5).  A New  York  merchant  remits  27940  florins 
to  Amsterdam  by  way  of  London  and  Paris,  at  a time 
when  the  exchange  of  New  York  on  London  is  $4’886 
for  £1,  of  London  on  Paris  is  25-4  francs  for  £1,  and  of 
Paris  on  Amsterdam  is  212  francs  for  100  florins ; |-per 
cent,  brokerage  being  paid  in  Londnn  and  in  Paris,  how 
niany  dollars  wili  pur^ase  the  bill  of  exchange  ? 
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Since  100  florins  = 212  francs, 

1 florin  =f-J-u- francs. 

But  to  buy  a bill  of  100  fr.  requires  a bill  of  100^  fr. 

to  buy  a bill  of  1 fr.  requires  a bill  of  fSJ-  fr. 
Again  25.40  fr.  = .£1 ; 

but  to  buy  a bill  of  iBlOO  requires  ^ lOOg  ; 

£1  “ ■ mh 

Again  £1  — ^4.885  ; 

•.  1 florin  X m X ^0  X t-3  0^  X 4'885. 

• 27940  floriu<^  — ^ 0.X2.12  x s 0 1 x s o 1 x 4,8  8 5 
. . norms  — # looxsoox-js.-ioxsoo 

= $11420.317,  sum  required. 


Ex.  (6).  A merchant  of  Toronto  wishes  to  transmit 
2400  marcs  banco  to  Hamburg.  He  finds  exchange 
between  Toronto  and  Hamburg  to  be  35  cents  for  1 
marc.  The  exchange  between  Toronto  and  London  is 
$4.83  for  ; that  between  London  and  Paris  is  2G 
francs  for  £l  ; and  that  of  Paris  on  Hamburg  is  47 
rancs  for  25  marcs.  By  what  way  should  the  Toronto 
merchant  remit  ? 


By  direct  exchange  1 marc  = fO-35 ; 

•.  2400  marcs  ^ $2400  X 0.35 
■ = $840. 

. By  circuitous  exchange  25  marcs  = 47  francs  ; 

.•.  1 marc  = -^5  francs, 
but  26  francs  — .£1 ; 

.-.  1 franc  = £-A- 
And  £1  = $4.83.  . 

.-.  1 marc  — $1.83x  s^cXH  ; 

(1;2400X4. 83x47 
.•  2400  marcs  = -tP  — — 

^ =$838.19. 


By  direct  exchange  the  merchant  pays  $840  for  his  bill  of 
exchange,  and  only  $838.19  by  the  circuitous  mode 


the  cheuitous  mode  is  better  bv  $1,81, 
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Examples-  (exv) 

(1)  When  $7800  are  paid  in  Toronto  for  a bill  of  exchange 
isn  Liverpool  for  £1600  ; how  was  sterling  exchange  quoted  ? 
I (2)  What  win  the  cost  of  a bill  on  Paris  for  236874  francs, 
'ixchange  being  6.8  francs  to  the  dollar  ? 
i (3)  If  £1  be  worth  12  florins,  and  also  be  worth  25  francs 
56  centimes,  how  many  francs  and  centimes  is  one  florin 
wrorth  1 

(4)  If  £1  be  worth  25^  francs,  and  be  also  worth  2244 
specks  in  Kussian  money,  what  is  the  value  of  the  napoleon 
in  Russian  copecks  ? (N.B.— ~20  francs  = 1 napoleon.) 

' (5)  The  French  franc  is  divided  into  100  centimes  and  the 
Frankfort  florin  into  60  kreutzers.  When  the  pound  ster- 
ing  is  worth  26.50  francs  in  Paris,  and  11  fl,  64  kr.  at 
Frankfort,  what  is  the  worth  of  the  napoleon  in  florins  and 
kreutzers  ?, 

(6)  In  1869  exchange  on  Paris  was  quoted  in  New  York 
it  6.12^  francs  to  the  dollar  and  gold  was  at  135^.  If  a 
New  York  merehant  owed  12669  francs  in  Havre,  how  much 
j^ould  he  have  to  pay  in  greenbacks  for  a bill  of  exchange  to 
)over  his  indebtedness  ? 

1 (7)  A merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchester,  England,  exchange  being  at  108  ; what  will  be 
ihe  face  of  his  bill  in  pounds,  shillings  and  pence  ? 

I (8)  Find  the  par  of  exchange  between  the  U.  S.  gold  eagle, 
ireighing  258  grains  fine,  and  the  sovereign  of  which  1869 
veigh  40  lbs.  of  gold  ^ fine  ? 

I (9)  Find  the  arbitrated  rate  of  exchange  betweeq  London 
Ind  Paris  when  the  course  of  exchange  between  London  and 
Amsterdam  is  12.16^  florins  for  £1,  and  between  Amsterdam 
^d  Paris  209:|  francs  for  100  florins. 

I (10)  If  a merchant  buys  a bill  in  London,  drawn  in  Paris, 
1 it  the  rate  of  25.6  francs  per  pound  sterling,  and  if  this  bill 
B sold  in  Amsterdam,  at  the  rate  of  30  francs  for  14  florins, 
md  the  money  received  be  invested  in  a bill  on  Hamburg, 
it  the  rate  of  18  florins  for  20  marcs  banco,  what  ip  the  rate 
I )f  exchange  between  London  and  Hamburg,  or  what  is  a 
iiound  sterling  in  London  .worth  in  Hamburg  ? 

' (11)  If  the  exchange  of  London  on  Hamburg  is  14  marcs 
j>anco  per  pound  sterhng  ; that  of  Hamburg  on  Amsterdam 
20  marcs  banco  for  18  florins;  that  of  Amsterdam  on 
Paris  is  28  florins  for  60  francs  ; and  that  of  Paris  on  Tor- 
' into  is  4 francs  for  72  cents,  what  is  the  rate  of  exchange 
between  London  and  Toronto,  or  how  many  dollars  are 
i :qual  to  £1  sterling  ? 
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(12)  The  exchange  at  Paris  upon  London  is  at  the  rate  ( 
26  francs  70  centimes  for  sterling,  and  the  exchange  i 
Vienna  upon  Paris  is  at  the  rate  of  40^  Austrian  florins  ft 

20  francs  : find  how  many  Austrian  florins  should  be  paid  j 
Vienna  for  a £50  note. 

(13)  What  is  the  arbitrated  rate  of  exchange  betwee 
London  and  Lisbon,  when  bills  on  Paris,  bought  in  Londo 
at  25.66  francs  per  £.,  are  sold  in  Lisbon  at  626  rees  per 
francs? 

(14)  Given  that  1 ounce  Troy  equals  31.1  grammes ; tht 
10  grammes  of  French  standard  gold  are  worth  81  franct 
and  that  the  worth  of  a given  weight  of  English  standar 
gold  is  to  that  of  the  same  weight  of  Bfrench  standard  gol 
as  3151  to  8100,  find  what  number  of  Troy  ounces  of  EngKs 
standard  gold  the  franc  is  equal  to,  and  what  is  the  fixe 
number  of  francs  equivalent  to  J1  ? — the  English  mint  pxi< 
of  standard  gold  being  77s.  lO^d.  per  ounce. 

Examination  Papers. 

I. 

(1)  If  three  fluids,  whose  volumes  are  as  3,  7,  and  12,  an 
their  specific  gravities  .95,  1.15,  and  1.36,  be  mixed  togethei 
what  be  the  specific  gravity  of  the  compound  ? 

' (2)  If  I of  A’s  money  equals  f of  B’s,  and  f of  B’s  equal 
f of  O’s,  and  the  interest  of  all  their  money  at  8 per  cen 
for  4 years  6 months  is  $6291,  how  much  money  has  each 

(3)  A Toronto  merchant  wishes  to  pay  a debt  of  ^1200  i 
London.  How  many  dollars  must  he  pay  to  procur 
remittances  through  France  and  Hamburg  if  we  allow  tha 

21  francs  = $4,  19  marcs  banco  at  Hamburg  = 35  francs  a 
Paris,  and  £7  at  London  = 96  marcs  banco  at  Hamburg. 

(4)  A merchant  in  Cincinnati  wishes  to  remit  $14331.6 
to  New  York.  Exchange  on  New  York  is  f per  cent 
premium,  but  in  St.  Louis  ^ per  cent,  premium,  from  St 
Louis  to  New  Orleans  ^ per  cent,  discount,  and  from  Ne\ 
Orleans  to  New  York  1 per  cent,  discount.  What  willb 
value  in  New  York  by  each  method,  and  how  much  better  i 
the  circular? 

(6)  A merchant  in  Toronto  purchased  a draft  on  Nei 
York  for  $2660,  drawn  at  60  days,  paying  $2670.89.  Wh« 
was  the  course  of  exchange  ? 

IL 

(1)  A merchant  mixes  11  lbs.  of  tea  with  § lbs.  of  an  ia 
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ferior  quality,  and  gains  16  % by  selling  the  mixture  at  87 
Bents  per  pound.  Allowing  that  a pound  of  the  one  cost  12 
pents  more  than  a pound  of  the  other,  what  was  the  cost  of 
tach  kind  per  pound  ? 

(2)  A and  B are  in  partnership  in  a concern  in  which  A 
has  $20000  engaged,  and  B $30000.  The  gross  receipts  for 
h year  are  $12800  ; of  this  one-eighth  partis  expended  in 
jalaries  of  clerks,  and  $120  in  insurance.  By  an  arrange- 
ment between  the  partners,  A is  to  receive  8 % upon  his 
sapital,  and  B 4:  % upon  his,  and  then  the  remainder  of  the 
profits  is  to  be  divided  in  proportion  to  the  capital  employed, 
^ind  the  net  receipts  of  A and  B. 

I (3)  Bills  on  Amsterdam,  bought  in  London  at  12  florins 
L6  cents  per  ill  sterling,  are  sold  in  Paris  at  57^  florins  for 
L20  firancs  ; what  is  the  course  of  exchange  between  London 
md  Paris  ? 

(4)  On  the  1st  Jan.,  A brought  into  a business  $1400,  and 
)n  1st  April  $2000  more ; on  the  1st  June  he  took  out 
1^1600,  and  3 months  after  this  he  brought  in  $2400.  B 
Drought  into  the  business  $2000  ; 4 months  after  this  he 
;ook  out  $600,  and  on  the  1st  Nov.  brought  in  $2600.  Their 
dear  profit  for  the  year  is  $4032.  How  much  ought  each  to 
I’eceive  ? 

, (6)  A cask  contains  12  gals,  of  wine  and  18  gals,  of  water ; 
mother  cask  contains  9 gals,  of  wine  and  3 gals,  of  water ; 
low  many  gallons  must  be  drawn  from  each  cask  so  as  to 
produce  by  their  mixture  7 gals,  of  wine  and  7 gals,  of 
jirater  ? 

III. 

(1)  A merchant  has  sugar  at  8,  10,  12,  and  20  cents  a 
pound ; with  these  he  wishes  to  fill  a cask  that  holds  200 
[bs. ; how  much  of  each  kind  must  he  t^e,  so  that  the 
mixture  may  be  worth  16  cents  a pound  ? 

(2)  A 16  days’  draft  on  Montreal  yielded  $1190.234  when 
told  at  % discount,  and  interest  off  at  6 per  cent.  What 
was  the  face  of  the  draft  ? 

^ (3)  If  A gain  $120  in  6 months,  B $160  in  5 months,  and 
3 $210  in  9 months ; what  was  the  whole  stock,  C’s  part  of 
Jt  being  $400. 

(4)  From  a cask  of  wine  one-fourth  is  drawn  off,  and  the 
pask  is  fiUed  up  with  water,  one-fourth  of  the  mixture  is  then 
irawm  off,  and  the  cask  again  filled  up  with  water,  after  thii 
bas  been  done  four  times  altogether,  what  fraction  of  the 
Original  quantity  of  wine  will  be  left  in  the  cask  ? 
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(6)  A person  in  London  o^es  another  in  St.  Feterebru^  M 
920  roubles,  which  must  be  remitted  through  Paris.  He  I® 
pays  the  requisite  sum  to  his  broker,  at  a time  when  the 
exchange  between  London  and  Paris  is  26.15  francs  for  ^1,  (f 
and  between  Paris  and  St.  Petersburg  1.2  francs  for  1 rouble,  pi 
The  remittance  is  delayed  until  the  rates  are  26.35  francs  for 
£1  and  1.16  francs  for  1 rouble.  What  does  the  broker  gain 
or  lose  by  the  delay  ? 

IV. 

(1)  If,  when  the  course  of  Exchange  between  England 
and  Spain  is  38id.  per  dollar  of  20  reals,  a merchant  in 
Liverpool  draws  a bill  of  ^354.  16s.  3d.  on  Madrid,  how 
many  doHars  and  reals  will  pay  the  draft  ? 

(2)  I wish  to  pay  a bill  in  Naples  of  7500  lire  ; the  direct 
exchange  is  $0.22=1  lira;  the  exchange  on  London  is 
$4.95;  of  London  on  Paris  is  ^61= 26  francs;  of  Paris  on 
Naples  is  1^  francs =1  hra.  What  is  the  difference  between 
the  direct  and  circuitous  exchange  ? 

(8)  A merchant  in  New  York  gave  $1000  for  a bill  on 
London  of  £200.  What  was  the  rate  of  exchange  ? 

(4)  A merchant  in  New  York  wishes  to  pay  £3000  in 
London.  Exchange  on  London  is  at  par ; on  Paris,  6 
francs  26  centimes  per  $1 ; and  on  Amsterdam,  40  cents  to 
a guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  francs  to  £1,  and  that  of  Amsterdam  on 
England  12J  guilders  to  £1.  Which  is  the  most  advantage- 
ous, the  direct  exchange,  or  through  Paris,  or  through  Ams- 
terdam ? 

(6)  How  many  pounds  of  sugar  at  8,  18,  and  14  cents  per 
pound,  may  be  mixed  with  3 pounds  at  9^  cents,  2 pounds 
at  8^  cents,  and  4 pounds  at  14  cents  a pound,  so  as  to  gain 
16  per  cent,  by  sel^g  the  mixture  at  14^  cents  per  pound  ? 

V. 


(1)  Three  districts  are  to  provide  according  to  their  popu- 
lation a contingent  of  182  men.  The  population  of  the  dis- 
tricts is  2466,  736,  and  4361  respectively ; find  as  exactly  as 
possible  the  number  of  men  to  be  provided  by  each  district. 


(2)  A person  mixes  4 gallons  of  gin  at  158.  per  gallon, 
with  4 gallons  of  water  and  a gallon  of  base  spirit  worth  108.; 
what  is  his  gain  per  cent,  on  his  outlay  by  selling  the  mix- 
ture at  2^8.  per  bottle  of  6 to  the  gallon  ? 

(8)  The  stocks  of  8 partners,  A,  B,  and  C,  are  $8500, 
2200,  and  $2500,  respectively ; their  gains  are  $1120,  $880f 
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and  $1200  respectively.  If  B's  stock  is  in  trade  2 months 
longer  than  A’b,  what  time  was  each  stock  in  trade  ? 

(4)  A merchant  every  year  gains  60  on  his  capital,  of 
which  he  spends  ^61200  per  annum  in  house  and  other  ex- 
Ipenses.  At  the  end  of  4 years  he  finds  himself  in  possession 
i4  times  as  large  as  what  he  had  at  commencing  business  ; 
what  was  his  original  capital  ? 

(6)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  respectively  ‘34  and  *46  of  the 
whole.  If  a gallon  of  the  first  is  mixed  with  two  gallons  of 
|the  second,  what  decimal  part  will  the  wine  be  in  the  com- 
pound, and  how  much  per  cent,  will  the  first  mixture  be 
-trengthened  ? 

XXXI.  Ratio  and  Proportion. 

211.  If  A and  B be  quantities  of  the  same  kind,  the 
relative  greatness  of  A with  respect  to  B is  called  the 
IEatio  of  A to  B. 

212*  The  ratio  of  one  quantity  to  another  quantity  is 
represented  in  Arithmetic  by  the  fraction,  which  ex- 
presses the  measures  of  the  first  when  the  second  is 
taken  as  the  unit  of  measurement. 

Thus  if  6 shiUings  be  the  unit,  the  measure  of  8 shillings 
lis  f , and  the  ratio  of  8 shiUings  to  6 shillings  is  represented 
!by  the  fraction  f. 

The  words  “ the  ratio  of  8 shillings  to  6 shillings  ” 
are  abbreviated  thus : 

8 shillings  ; 6 shillmgs. 

213.  Batios  may  be  compared  with  each  other  by 
oomparing  the  fractions  by  which  they  are  represented. 
Thus  2 pence  : 6 pence  is  represented  by  J 
and  3 pence  : 7 pence  is  represented  by  f 

Now  t = and  f 

.*.  I is  greater  than  | 

and  8 pence ; 7 pence  is  greater  than  2 pence  ; 5 pence. 

When  we  thus  compare  the  ratios  existing  between 
two  pairs  of  quantities,  it  is  not  necessary  that  all 
^quantities  should  be  of  the  same  kind  ; it  is  only  neceg- 
'sary  that  eacA  pair  should  be  of  the  same  Mad. 
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For  example,  we  can  compare  the  ratio  of  4 sfeillingj 
to  7 shillings  with  the  ratio  of  7 days  to  12  days,  anc 
finding  that  f is  less  than  we  may  say  that  ihe  rati( 
of  4 shillings  to  7 shillings  is  less  than  the  ratio  of  7 
days  to  12  days. 

2M.  When  the  ratio  symbol  ( : ) is  placed  betweer 
two  numbers  we  may  substitute  for  it  the  fraction 
symbol. 

Thus  if  we  have  to  compare  the  ratios  2 . : 8 ant 
6 : 7,  we  effect  it  by  comparing  the  fractions  f and  f 

215.  Eatios  are  compounded  by  multiplying  togetheiW 
the  fractions  by  which  they  are  represented,  and  ex- 
pressing the  resulting  fraction  as  a ratio. 

Thus  the  ratio  compounded  of  2 : 3 and  5 : 7 if 
10  : 21. 

2 and  8 are  called  the  Teems  of  the  ratio  2 : 8. 

2 is  called  the  Antecedent  and  3 the  Consequent  of 
the  ratio. 

216.  Eatios  are  either  direct  or  inverse. 

A direct  ratio  is  the  quotient  of  the  antecedent  divi- 
dfcd  by  the  consequent. 

An  inverse  ratio,  or  reciprocal  ratio,  is  the  quotient  of 
Ihe  divided  by  the  antecedent. 

Examples-  (cxvi) 

(1)  Compare  the  ratios  2 : 5 and  4 : 9, 

(2)  Compare  the  ratios  17  : 39  and  19 : 41, 

(3)  Compare  the  ratios  4 : 7,  8 ; 15  and  13:24. 

(4)  Compound  the  ratios  6 : 7,  13 : 16,  21 : 91,  and  45 : 5:4. 

(6)  Compound  the  ratios  3^  : 4,  3^  : 7,  1^ : 3J,  2^  : If. 

(6)  If  the  ratio  be  26  and  the  consequent  $1.25,  what  is 
the  antecedent  ? 

(7)  How  much  does  the  ratio  36x4x3:12x16x2  exceed 
that  of  60 -4- (8 X 6) : 20X 2 ~ 8 ? 

(8)  What  is  the  ricprocal  ratio  of  ^ ^ ; of  2^  : 7’9  ? , 

(9)  A owns  a farm  of  180  acres.  There  are  86  sq.  miles 
in  the  township  in  which  it  is  situated.  What  is  the  reia« 
tion  of  tho  latter  to  the  former  ? 
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(10)  O^iie  ratio  63  : 52  results  from  compounding  four 
tios  together;  three  of  these  are  7:8,  12  : 15,  and  i : i; 
ipress  the  fourth  ratio  in  its  simplest  form. 

(11)  What  effect  has  adding  the  same  quantity  to  both 
rms  of  a ratio. 

I PROPORTION. 

Sl7.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  is  therefore  that 
two  fractions  representing  the  ratios  must  be  equal. 

I Thus  the  ratio  6 : 12  is  equal  to  the  ratio  4 : 8,  be- 
nse  the  fraction  the  fraction 

! The  four  numbers  6,  12,  4,  8,  written  in  the  order  in 
hich  they  stand  in  the  ratios,  are  said  to  be  in  propor- 
?n,  or  proportionals,  and  this  relation  is  thus  ex- 
l^ssed — ■ 

I 6 : 12  = 4 : 8. 

The  two  terms  6 and  8 are  called  the  Extremes. 

12  and  4 ■ the  Means. 

The  sign  of  equality  is  usually  expressed  thus,  and 
len  the  ratios  read  6 is  12  as  4 is  to  8. 

1218.  "When  four  numbers  are  in  proportion, 

1)6  product  of  the  extremes  = the  product  of  the  means. 


For  example,  if  6 : 1 2 : : 4:8 

6 X 8 i2  X4 

For,  since  lo  ~ i,  by  hypothesis, 

^ A, 

l-Jfs  = I ; 

. 6x8  4X12 

•'  12X8  8x12’ 


I Now  the  denominators  of  these  fractions  are  equal, 
id  therefore  the  numerators  must  also  be  equal,  that 


6 X 8 4 X 12 

From  this  it  is  evident  that  if  three  out  of  the  four 
umbers  that  form  a proportion  are  given,  we  can  find 
be  fourth. 


-Ex.  (1).  Find  a fourth  proportional  to  8, 16,  % 

8 : 15  = 7 : number  required, 

•*.  8 X number  required  = 16  X 7, 
number  required  = ^ = 86. 

Ex,  (2).  What  number  has  the  same  ratio  to  9 thai 
8 has  to  6 ? 

3:6  = number  required  : 9, 

6 X number  required  = 3X9, 
number  required  = ^4  = 

219,  Three  numbers  are  said  to  be  in  Oontin 
Pbopoktion  when  the  ratio  of  the  first  to  the  second  is| 
equal  to  the  ratio  of  the  second  to  the  third. 

Thus  3,  6, 12  are  continued  proportion, 

for  I = A- 

The  second  number  is  called  a Mean  ^^eopoetional 
between  the  first  and  the  third.  ^ 

Ex.  Find  a mean  proportional  between  6 and  24. 

6 : required  number  = required  number  : 24  ; 
required  number  X required  number  = 6 X 24  ; 
square  of  required  number  = 144, 

. *.  required  number  is  12. 

220.  When  two  quantities  are  connected  in  such  a 

way,  that  when  one  is  increased  2,  8,  times,  the 

other  is  also  increased  2,  3,  times,  they  are  in 

direct  proportion. 


For  example,  if  1 lb.  of  sugar  cost  9 cents, 

2 lbs.  will  cost  2x9  cents, 

8 lbs.  “ 8x9  cents; 

hence  7 lbs.  “ 7x9  cents. 

And  26  lbs.  “ 26  x 9 cents, 

.*.  7 lbs.  : 26  lbs.  ; : 7 x 9 cents  : 26  x 9 cents. 


That  is,  the  cost  of  sugar  is  directly  proportional  toit8|j 
weight,  , ^ 

221.  When  two  quantities  are  connected  in  such  a: 

way,  that  when  one  is  increased  2,  3,  times,  the? 

other  is  dimirddied  2,  8,  times,  they  are  inversely 
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pi-j^t^itioual ; thus,  if  one  man  can  mow  a field  in  12 
dhyb,  ^ men  can  mow  it  in  haK  the  time,  or  in  ^ days ; 
8 men  ixi  a ihird  of  the  time,  or  in  y days,  &c. 

hence  fom  men  can  mow  it  in  days ; 

and  12  “ “ hi  days  ; 

1 4 men : 12  men  : : hf  days  : ~ days ; 

I that  is,  the  wtmher  of  men  required  to  do  a certain  work  is 
\mversely  proper iional  to  the  number  of  days,  or  vice  versa. 

' Ea:amples-  (exvii) 

I (1)  Arrange  4,  3,  9 and  12  so  that  they  may  be  in  propor- 
tion. 

(2)  Find  the  8eec>nd  term  when  18,  2-6  and  1*8  are  the 
other  3 terms  *1  u proportion, 
j (3)  Find  a mean  proportional  to  '038  and  •00152. 
i (4)  — oi  i>',  and  of  B,  find  the  ratio  of  A 

to  C. 

(6)  Find  a fourth  proportional  to  6,  7,  and  15. 
j (6)  Find  a fourth  proportional  to  and  |. 

(7)  Find  a fourth  proportional  to  *3,  'lO,  and  -09. 

(8)  Find  a mean  propordonal  to  14  and  56. 
i (9)  Find  a mean  proportional  to  Bud  ff. 

(10)  Divide  $1587  among  A,  B,  C,  D,  so  that  A's  sharii 
} to  B's  share  =6:5,  B\  share  : (Js  share  = 4:3,  and  da 
hare  : D’s  share  = 3:2. 

UMPLE  PEOPORTIOA  OR  RULE  OF  THREE. 

222.  When  Three  terms  a proportion  are  given  to 
ind  the  fov/rth  it  is  a SimpiiE  Propoktion.  In  a simple 
Proportion  we  have  two  ratios  given  ; one  of  these  has 
toth  terms,  the  other  is  incomplete,  having  only  one 
erm.  Two  of  the  given  terms  must  be  of  one  kind  and 
he  third  and  the  answer  of  another  kind, 
i Ex.  (1).  If  6 horses  eat  20  bushels  of  oats  in  a given 

I me,  how  many  bushels  will  8 horses  eat  in  the  same 
me  ? 

Here  the  number  of  bushels  consumed  is  directly 
pportional  to  the  number  of  horses, 

; hence  6 : 8 20  bu.  : bii.  required; 

.%  bu.  required  = =82. 
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Ex  (2).  If  6 men  can  do  a piece  of  work  in  5 days, 
in  what  time  can  9 men  do  the  same  work  ? 

Here  the  time  is  inversely  proportioned  to  the  numbej 
of  men, 

hence  9 : 6 ::  6 days  : days  required ; 
days  required  = = 8^. 

Ex.  (8).  If  3 cwt.  1 qr.  of  hay  cost  $2.21,  what 
should  8 t.  6 cwt,  cost  ? 

Here  the  cost  is  directly  proportional  to  the  quantity. 

Hence  3 cwt.  1 qr.  : 3t.  5 cwt.  ::  $2.21  : dollars 
required ; 

Here  we  reduce  the  1st  and  2nd  terms  to  the 
common  denomination,  quarters,  and  the  proportion  be- 
comes 

18  : 260  ::  $2.21  : dollars  required; 

.*.  Dollars  required  = 1 =$44.20. 

From  these  examples  we  deduce  the  following  rule  : 

Write  the  given  number  that  is  of  the  same  kind  as  the 
required  fourth  term,  for  the  third  term  of  the  proportion. 
Then  consider  from  the  nature  of  the  question  whether  the 
answer  is  to  he  greater  or  less  than  the  third  term.  IJ 
greater,  place  the  larger  of  the  two  remaining  numh&rs  in 
the  second  place ; if  less,  in  the  first.  Then  having  re- 
duced the  first  and  second  terms  to  the  same  denomination, 
multiply  the  second  and  third  terms  together,  and  divide 
the  product  by  the  first  term.  The  quotient  vnll  be  the 
answer  required.  . >. 

Note. — After  the  third  term  has  been  written  down 
the  order  of  the  other  two  may  be  ascertamed  by  a 
question.  Thus,  in  Ex.  (1) : “If  5 horses  eat  20  bu., 
will  8 horses  eat  more  or  less  than  20  bu.  ?”  More  ; 
hence  6:8.  In  Ex.  (2)  : “ If  6 men  do  a piece  of  work 
in  6 days,  will  it  take  9 men  a longer  or  shorter  period 
than  6 days  ?”  Shorter ; hence  9 : 6. 
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£2ampl68.  (oxviii) 

(1)  A person  after  paying  an  income  tax  of  7d.  in  the 
has  a net  income  of  £1247.  lOs.  5d. ; what  was  his  gross 
income  ? 

(2)  A watch  which  is  10  minutes  too  fast  at  12  o’clock 
noon  on  Monday,  gains  3m.  10s.  a day ; what  will  be  the 
time  by  the  watch  at  a quarter  past  10  a.m.  on  the  following 
Saturday  ? 

(3)  In  running  a 3 mile  race  on  a course  ^ of  a mile  round,, 
A overlaps  B at  the  middle  of  the  7th  round.  By  what 
iistance  will  A win  at  the  same  rate  of  running  ? 

(4)  A watch  was  6^  min,  slow  at  noon  ; it  loses  12  min. 
in  20^  hours  ; find  the  true  time  when  its  hands  are  together 
for  the  fourth  time  after  noon. 

(6)  If  4 men  or  6 women  or  9 boys  can  perform  a piece  of 
work  in  27^  days,  in  what  time  can  (1)  5 men  and  9 women 
perform  it  ? and  (2)  6 men  and  8 boys  perform  it  ? 

(6)  If  14|  shares  of  a property  are  worth  $116.16,  what  are 
6|  shares  worth  ? 

(7)  A floor  can  be  covered  by  32|  yards  of  carpet  7 quar- 
ters wide ; how  many  yards  of  Brussels  carpet  26  in  width 
will  cover  the  same  room  ? 

(8)  Two  clocks,  of  which  one  gains  4m.  16s.  and  the  other 
loses  3m.  15  s.  in  24  hours,  were  both  within  2^  min  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  on 
Monday  ; they  now  differ  from  one  another  by  half  an  hour  ; 
find  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  6336  stones  3:^  ft.  long  complete  a certain  quantity 
of  wall,  how  many  similar  stones  of  2|  ft.  long  will  raise  a 
like  quantity  ? 

(10)  A besieged  town,  containing  22400  inhabitants,  has 
provisions  to  last  3 weeks  ; how  many  must  be  sent  away 
that  they  may  be  able  to  hold  out  7 weeks  ? 

COMPOUND  PROPORTION, 

_ 223.  Where seven,  nine,  &c.,  terms  of  a proi)or- 
tion  ai-e  given  to  a sixth,  eighth,  tenth,  &c.,  term  it 
is  called  Compound  Peopobtion  ob  the  Double  Eulb  os 
Thbee. 

In  Compound  Proportion  there  are  three  or  more 
ratios  given,  aU  being  oompie|ie  but  one. 
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A Compoimd  Proportion  is  produced  by  multiplying 
together  ^e  corresponding  terms  of  two  or  more  simple 
proportions. 

Thus,  12  : 6 : ; 4:2 

9:8::  6:2 

6 : 4 : : 10  : 8 multiplied  together  produce 

the  proportion  540  : 72  : : 240  : 32. 

Ex.  If  6 men  in  8 days,  working  10  hours  a day, 
can  reap  24  acres  of  wheat,  how  many  acres  could  10 
men  reap  in  15  days  of  12  hours  each  ? 

6 : 10  : : 24  : acres  required 

8 : 15 
10  : 12 


480  : 1800  : 24  : arces  required, 

acres  required  = = 90. 

24  the  term  of  the  imperfect  raito  is  put  in  the  8rd 
place  ; the  other  ratios  are  then  considered  separately 
and  treated  as  in  Simple  Proportion.  After  all  the 
ratios  have  been  stated,  all  the  first  terms  are  multi- 
plied together  for  a new  first  term  and  similarly  with 
the  second  terms.  The  answer  is  then  got  as  in  Simple 
Proportion. 

Note.  I. — ^Before  compounding  the  complete  ratios  it 
is  convenient  to  cancel  all  the  factors  common  to  the 
first  terms,  and  to  the  2nd  or  8rd  terms.  When  any  of 
the  1st  and  2nd  terms  are  not  of  the  same  denomina- 
tion they  must  be  reduced  to  a common  denomination 
before  proceeding  with  tlie  solution. 

Note  II. — Before  stating  the  question  it  is  conveni- 
ent to  write  down  the  terms  of  the  supposition  under 
one  another  and  opposite  these  to  place  the  correspond- 
ing terms  of  the  demand  with  an  x opposite  the  term 
of  the  same  name  as  the  answer  required. 

Thus,  in  the  above  example  6 men  10, 

8 days  16, 

10  hours  12, 

24  acres  as. 
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Examples  (oxix) 

(1)  K 18  men  in  12  days  build  a wall  40  feet  long,  8 feet 
thick,  and  16  feet  high,  how  many  men  must  be  employed 
to  build  a wall  120  yards  long,  8 feet  thick,  and  10  feet  high, 
>n  60  days  ? 

I (2)  An  engineer  engages  to  complete  a tunnel  8f  miles 
long  in  2 years  10  months  ; for  a year  and  a half  he  em- 
! ploys  1200  men,  and  then  finds  he  has  completed  only  thxee- 
j eighths  of  his  work ; how  many  additional  men  must  he 
I employ  to  complete  it  in  the  required  time  ? 

(3)  Two  sets  of  men  perform  the  same  amount  of  work. 

! Each  man  in  the  first  set  is  stronger  than  each  one  in  the 
I second  in  the  ratio  of  7 to  6 ; the  first  set  works  6 days  a 
I week  for  10  weeks,  and  the  second  set  5 days  a week  for  7 
I weeks.  If  there  are  9 men  in  the  first  set,  how  many  are 
there  in  the  second  ? 

(4)  If  20  men  can  excavate  185  cubic  yards  of  earth  in  9 
hours,  how  many  men  could  do  half  the  work  in  a fifth  of 
the  time  ? 

(6)  At  the  siege  of  Sebastopol  it  was  found  that  a certain 
liength  of  trench  could  be  dug  by  the  soldiers  and  navvies  in 
4 days,  but  that  when  only  half  the  navvies  were  present  it 
required  7 days  to  dig  the  same  length  of  trench.  Compare 
jthe  amount  of  work  done  by  the  navvies  with  that  done  by 
Ithe  soldiers. 

I (6)  Two  elephants  which  are  ten  in  length,  9 in  breadth, 
'36  in  girt,  and  7 in  height,  consume  one  drona  of  grain ; 
how  much  will  be  the  rations  of  10  other  elephants,  which 
are  a quarter  more  in  length  and  other  dimensions  ? 

(7)  How  many  revolutions  wiU  be  made  by  a wheel  which 
revolves  at  the  rate  of  360  revolutions  in  7 minutes,  while 
another  wheel,  which  revolves  at  the  rate  of  470  in  8 min., 
makes  658  revolutions  ? 

j (8)  A piece  of  work  is  to  be  done  in  86  days ; 16  men 
work  at  it  16  hours  a day,  but  after  24  days  only  § of  it  is 
idone ; if  three  more  men  are  put  on,  how  many  hours  a day 
must  aU  work  to  finish  it  in  the  given  time  ? 

! (9)  If  248  men,  in  6^  days  of  12  hours  each,  dig  a ditch  of 
7 -degrees  of  hardness,  232|  yds.  long,  3|  yds.  wide,  and  2^ 
vds.  deep  ; in  how  many  days  of  9 hours  each,  will  24  men 
iig  a ditch  of  4 degrees  of  hardness,  887^  yds.  long,  6^  yds. 
wide,  and  8^  yds.  deep  ? 

(10)  If  5 compositors  in  10  days  of  11  hours  each,  can 
Bompose  26  sheets  of  24  pages  in  a sheet,  44  lines  in  a page, 

i' 
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arid  40  letters  in  a line,  in  how  many  days  of  10  hours  each 
can  9 compositors  compose  a volume  (to  be  printed  in  th 
same  kind  of  type),  consisting  of  36  sheets,  16  pages  to  i 
sheet,  60  lines  to  a page,  and  45  letters  to  a line  ? 

XXXII.  The  Metric  System. 

224*  The  Metric  System  of  Weights  and  Measures  i 
now  in  use  in  many  countries  of  Europe.  The  follow 
ing  is  an  account  of  the  system  as  it  is  estabhshed  h 
France,  where  it  originated  at  the  end  of  the  las 
century. 

The  basis  of  all  measurement  is  the  Metbe,  a measiir 
of  length  equal  to  the  ten-millionth  part  of  the  disianci 
from  the  North  Pole  to  the  Equator. 

The  length  of  the  Metre  in  Enghsh,  Measure  is  89.3’ 
inches,  nearly. 

Units  of  Metric  Measures. 

1.  Length. — The  Metee. 

2.  SuKFACE. — The  Abe  = 100  square  metres. 

8.  Solidity. — The  Stese  =:  1 cubic  metre. 

4.  Capacity. — The  Lithe  = the  cube  of  the  tentl 
part  of  a metre. 

6.  Weight. — The  Gkamme,  which  is  the  weight  of  j 
quantity  of  distilled  water  which  fills,  the  cube  of  tb 
hundredth  part  of  a metre. 

The  Tables  of  Weights  and  Measures  under  the  Metrii 
System  are  constructed  upon  one  uniform  principle 
Prefixes  derived  from  Greek  and  Latin  are  attached  t< 
each  of  the  units. 

Greek  Prefaces. 

Deca  stands  for  10  times  j 
Hecto  stands  for  100  times 
Kilo  stands  for  1000  times 
Myria  stands  for  10000  times  1 

Latin  Prefixes. 

Deoi  stands  for  the  10th  parti 
Oenti  stands  for  the  100th  part  }•  of  the  onb. 
stands  for  the  1000th  part)  . 
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A decametre 
A hectolitre 
A kilogramme 
A myriametre 


= 10  metros. 

“ 100  litres. 

==  1000  grammes, 
= 10000  metres. 


A decilitre  = *1  litre. 

A centimetre  = ’01  metre. 

A milligramme  = *001  gramme. 

Note. — In  English  measures  the  following  are  rough  ap- 
proximations of  some  of  the  French  measures  : 

The  Kilogramme  is  about  21  lb.  Avoird. 

The  LUre  is  about  1|  pints. 

The  Kilometre  is  about  5 furlongs. 

The  Hectare  is  about  2|  acres. 

MEASURES  OF  LENGTH. 

10  decimetres  (dcm.) 1 metre  (m.). 

100  centimetres  (cm.) “ 

1000  millimetres  (mm.) 

1000  metres 1 kilometre. 

1 inch  = 2.539954  centimetres. 

I 1 foot  = 3 "047945  decimetres. 

1 yard  = 0 "914388  metres. 

1 mile  = 1*609315  kilometres. 

•Note. — A rough  rule  for  converting  French  metres  into 
Snglish  yards  ig  to  add  10  per  cent,  to  them.  Thus  40 
hetres  are  nearly  equal  to  44  yards. 

MEASURES  OF  SURFACE. 

100  square  decimetres  (sq.  dcm.)  = 1 square  metre  or 

centiare  (sq.  m.) 

10000  centimetres  (sq.  cm.)  = “ 

000000  “ millimetres  ('sq.nim.)  = “ 

100  square  metres 1 
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1 square  inch  = 6'4613669 

1 “ foot  ==  9-2899683 

,l  “ yard  = 0-88609716  sq.  m. 

1 « acre  -=  0*40467101  heot&r®. 


are. 

hectare, 
sq.  cm. 
sq.  dcm. 
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MBASUBES  OF  CAPACITY. 

1000  cubic  decimetres  (cb.  dcm.)...l  cubic  metre  or  stere. 

1000000  cubic  centimetres  (cb.  cm.)  “ 

1000000000  cubic  milltmetres  (cb.  mm.)  ** 

1 cubic  decimetre 1 litre, 

1 “ inch  = 16'386176  cb.  cm. 

1 “ foot  = 28-315312  dcm. 

1 gallon  = 4*54345797  litres. 

MEASURES  OF  WEIGHT. 

1 cubic  centimetre  of  distilled  water  at  4’C.  at  the  sea’s 
level  in  the  latitude  of  Paris  is  1 gram  (grm.) 

1000  cubic  centimetres  of  distilled  water  weighed  under 
l.he  same  conditions 1 kilogram  (kilo.) 

1000  grams  (grms.)  1 kilogram. 

10000  decigrams  ....  “ 

100000  centigrams  ...  “ 

1000000  milligi-ams  ....  “ 

1 grain  = 0‘064T9895  gram. 

Itroyoz.  = 81-103496  grams. 
lib.avd.=  0’4535926o  kilo. 

1 cwt.  = 60*80237689  kilos. 

Examples^  (cxs) 

( 1 ) "Wh  at  is  the  fundamental  unit  in  this  system  ? Whence 
and  why  was  it  chosen  ? 

(2)  Name  the  units  of  weight  and  capacity,  and  show  how 
larger  and  smaller  measures  are  attained. 

(3)  Give  the  English  equivalents  of  a kilometre  and  kilo* 
gram. 

(4)  How  many  millimetres  are  contained  in  5 metres  ? 

(5)  How  many  decimetres  are  equivalent  to  106726 
millimetres  ? 

(0)  Required  the  number  of  milligrams  in  16  cb,  cm.  of 
water  measured  at  4®G.  ? 

(7)  How  many  millimetres  and  centimetres  are  repective- 
ly  contained  in  0.437  of  a decimetre. 

(8)  How  many  square  centimetres  are  there  in  16.6 
square  metres  ? 
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(9)  How  many  square  decimetres  are  contained  in 
108^2  square  centimetres  ? 

(10)  Define  the  gram  and  litre.  How  many  grams  are 
contained  in  1.726  kilograms  ? 

(11)  How  many  milligrams  are  there  m a decigram  ? How 
many  decigrams  in  a kilogram  ? 

I (12)  How  many  centigrams  are  contained  in  2.667  kilo- 
i grams  ? 

I (13)  Bequired  the  number  of  milligrams  contained  in  6 
' ouiio  centimetres  of  water  measured  at  4®G. 

(14)  In  an  English  inch  are  contained  25.3996  millimetres. 
I How  many  kilometres  are  there  in  a mile  ? 

(16)  A gallon  is  equal  to  4.643  litres.  How  many  cubic 
icentimetres  are  contained  in  one  pint  ? 

(16)  Three  pipes  furnish  respectively  30  litres,  46  litres, 
and  80  Litres  an  hour.  What  quantity  of  water  do  they  sup- 
ply together  in  24  hours  ? 

XXXIII.  Measurement  of  Area. 

225.  The  Unit  of  Measurement,  by  which  we  measure 
Area  or  Surface,  is  derived  from  the  unit  of  Length. 
jThus,  if  we  take  an  inch  as  the  unit  of  length,  and  con- 
struct a square  whose  side  is  an  inch,  this  Square  Inch 
may  be  taken  as  the  Unit  of  Area,  and  the  measure  of 
any  given  area  will  be  the  number  of  times  it  contains 
this  unit,  in  accordance  with  the  remarks  in  Art.  68,  - 

I Le  t ABDC  be  a rectangle,  and  let  the  side  AB  be 
i inches  in  length,  and  the  side  AO  3 inches  in  length, 
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Then,  if  the  Unit  of  Length  be  an  inch,  the  measwre  of 
AB  is  4,  and  the  meas^vre  of  AO  is  8. 

Divide  AB,  AC  into  four  and  three  equal  parts  respec- 
tively, and  draw  lines  through  the  points  of  division 
parallel  to  AC,  AB  respectively.  Then  the  rectangle 
ABDC  is  divided  into  a number  of  equal  squares,  each 
of  which  is  a square  inch. 

K one  of  these  squares  be  taken  as  the  Unit  of  Area, 
the  measure  of  the  area  of  ABDC  will  be  the  number  of 
these  squares. 

Now  this  number  is  the  same  as  that  obtained  by 
multiplying  the  measure  of  AB  by  the  measure  of  AO : 
that  is,  measure  of  ABDC  = 3x4  = 12; 

.*.  area  of  ABDC  is  12  square  inches. 

Hence  to  find  the  area  of  a rectangle  we  multiply  the 
measure  of  the  length  by  the  measure  of  the  breadth, 
and  the  product  will  be  the  measure  of  the  area. 

Ex,  (1).  A rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  is  its  area  ? 

Taking  a foot  as  the  unit  of  length,  and  therefore  a square 
foot  as  the  unit  of  area, 

measure  of  the  area  = 48x25  = 1200 ; 

.*.  the  area  is  1200  square  feet. 

Ex.  (2).  A rectangular  board  is  2 ft.  7 in.  long  and  1 
ft.  4 in.  broad,  what  is  the  area  ol  its  surface  ? 

Taking  1 inch  as  the  unit  of  length,  and  therefore  1 square 
inch  as  the  unit  of  area, 

measure  of  the  area  = 31  x 16  = 496 ; 
the  area  is  496  square  inches. 

Or  we  might  take  1 foot  as  the  unit  of  length,  and  then 

measure  of  area =2^  x = V = • 

the  area  is  3|  square  feet. 

Ex,  (3).  The  length  of  the  side  of  a square  croquet- 
ground  is  49  yards,  what  is  its  area  ? 

Taking  1 yard  as  a unit  of  length, 

— (49  X 49)  sq.  yds.  = 2401  sq.  yds. 
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Note. — Observe  the  difference  between  the  expres- 
sions 49  yards  square  and  49  square  yards.  The  former 
refers  to  a square  whose  side  is  49  yards,  and  whose 
area  is  2401  square  yards,  the  latter  to  a surface  whose 
area  is  49  square  yards. 

Ex.  (4).  A rectangular  bowling-green  is  56  yards  long 
and  42  yards  broad.  Find  the  distance  from  corner  to 
corner. 

By  Euclid  I.  47,  we  know  that  in  a right-angled  tri- 
angle the  square  on  the  side  opposite  the  right  angle  is 
equal  to  the  sum  of  the  squares  on  the  sides  containing 
the  right  angle. 

Hence  the  square  of  the  measure  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 

Thus  in  our  present  example, 
square  of  measure  of  distance  from  comer  to  corner 
= (56  X 66)  + (42  X 42)  = 4900  ; 
distance  is  70  yards. 

Examples-  (csxi) 

Find  the  area  of  the  rectangles  having  the  following 
dimensions  : 

(1)  7 ft.  by  5 ft.  ‘ (2)  13i  ft.  by  10  ft. 

(3)  221  ft.  by  18*  ft.  (4)  6 ft.,  4 in.  by  2 ft.  8 in. 

(6)  17  ft.  6 in.  by  8 yd.  2 ft.  (6)  6 yd.  1 ft.  by  4 yd.  2 ft. 

(7)  12  yd.  2 ft.  by  6 yd.  1 ft. 

(8)  6 yd.  2 ft.  8 in.  by  2 yd.  1 ft.  6 in. 

(9)  7 yd.  2 ft.  by  6 yd.  2 ft.  6 in. 

Find  the  area  of  the  squares  whose  sides  have  the 
following  lengths  : 

(10)  61yd.  (11)  871yd.  (12)  171ft. 

(13)  291ft.  (14)  9 ft.  7 in.  (16)  8 ft.  4 in, 

(16)  7 yd.  1 ft.  6 in.  (17)  15  yd.  2 ft.  3 in. 

Find  the  breadth  of  the  following  rectangles,  having 

given  the  area  and  length  : 
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(20)  Area  864  sq.  ft.  84  sq.  in.,  length  97  fl.  8 fin. 

(21)  Area  1 acre,  length  440  yd. 

(22)  Area  6 acres,  length  276  yd. 

(23)  Area  6 ac.  1 ro.  36  po.,  length  267  yd.  2 ft. 

What  are  the  sides  of  the  squares  whose  areas  are 

(24)  81  sq.  ft.  (25)  266  sq.  ft. 

(26)  1178  sq.  yd.  7 sq.  ft.  (27)  33  ao.  4305  sq.  yd.  ? 

(28)  A rectangular  field  is  225  yards  in  length  and  120 
yards  in  breadth ; what  will  be  the  length  of  a straight  path 
from  corner  to  comer  ? 

(29)  A rectangular  field  is  300  yards  long  and  200  yards 
broad ; find  the  distance  from  corner  to  corner. 

(30)  A rectangular  plantation,  whose  width  is  88  yards, 
contains  2|  acres  ; find  the  distance  from  comer  to  corner. 

(81)  What  is  the  length  of  the  diagonal  of  a square,  whose 
side  is  6 inches  ? 

(32)  The  area  of  a square  is  390626  square  feet ; what  is 
the  length  of  the  diagonal  ? 

CARFETINO  ROOMS, 

226.  If  we  know  the  area  of  the  floor  of  a room,  we 
know  how  many  square  inches  of  carpet  will  be  required 
to  cover  it.  Carpets  are  sold  in  strips,  and  when  the 
width  of  a strip  is  known,  we  shall  know  how  much 
length  of  carpet  will  be  required  to  cover  a given  sur- 
face. 

For  instance,  if  the  surface  be  162  square  feet,  and  the 
carpet  selected  be  27  inches  wide,  we  reason  thus : 

162  sq.  ft.  = 162  X 144  sq.  inches ; 
length  of  carpet  required  = — in.  ==  864  in. 

— 24  yards. 

Then  we  find  the  cost  of  24  yards  at  $1.20  per  yard  to  be 
$28.80. 

Examples,  (oxxii) 

How  many  yards  of  carpet,  27  inches  wide,  will 
be  required  for  rooms  whose  dimensions  are ; 

(1)  16  ft.  by  13  ft.  (2)  26  ft.  by  12  ft.  6 in. 

(8)  22  ft.  4 in.  by  20  ft.  8 in.  (4)  27  ft.  by  14*  ft. 

(6)  86  ft.  4 in.  by  27  feet  8 in. 
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Find  the  expense  of  carpeting  rooms  wnose  dimen- 
sions are  : 

(6)  18  ft.  by  14  ft.  witli  carpet  30  inches  wide,  at  $1  a yd. 

(7)  22  ft.  by  15^  ft,,  with  carpet  27  inches  wide,  at  |1.80 
tt  yard. 

1 (8)  29  ft.  9 in.  by  23  ft.  6 in.,  with  carpet  a yard  wide,  at 

! $1.08  a yard. 

j (9)  34  ft.  8 in.  by  13  ft..-3  in.,  with  carpet  f yard  wide,  at 
; 3s.  4^-d.  a yard. 

I PAPERING  THE  WALLS  OF  A ROOM. 

227.  To  find  the  quantity  of  paper  required  to  cover 
me  wall,  of  a room,  we  find  the  area  of  the  surface  of  the 
wall  by  taking  the  product  of  the  measures  of  the  length 
' and  breadth  of  that  wall,  the  latter  being  the  same  as 
I the  height  of  the  room.  Hence  we  shall  find  the  area 
'of  the/owr  walls  of  the  room  if  we  take  the  measure  of 
' the  compass  of  the  room  and  multiply  it  by  the  measure  of 
i the  height. 

' By  the  compass  of  a room  we  mean  the  length  of  a 
Btring  stretched  tight  on  the  floor,  going  all  round  the 
room. 

Deductions  for  doors  and  windows  and  fireplace  must  ■ 
be  made  in  practice.  \ 

Suppose  then  we  have  to  find  how  much  paper  is  re- 
quired for  the  walls  of  a room,  whose  length  is  22  ft.  3 
in.,  breadth  17  ft.  4 in.  and  height  9 ft.  6 in. 

We  first 


79  . 2 compass  of  the  room. 

To  get  the  area  of  paper  required,  we  multiply  the 
neasure  of  the  compass  of  the  room  by  the  measure  of 
phe  height,  thus  : 

tfea  =(9|  X 79^)  sq.  ft.  sq.  ft.  = 752,^  sq.  ft. 


find  the  compass  of  the  room  thus : 
ft.  in. 

22  . 3\ 

22  * 3 1 of  the  four  sides. 

17  1 4) 


m 
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Note. — Papers,  like  carpets,  are  sold  in  strips,  and  il 
we  know  the  width  of  a strip  we  shall  know  how  many 
feet  in  length  will  be  required  to  cover  a given  surface. 

Thus,  in  the  room  under  consideration,  if  the  paper  be  20 
inches  wide, 

length  of  paper  required  =(75%,^--^)  ft,=  ft.  =461 J ft. 

Examples,  (cxxiii) 

How  many  square  feet  of  paper  will  be  required  for 
rooms  whose  dimensions  are  ; 

(1)  Length,  19  ft. ; breadth,  16  ft. ; height,  9 ft.  ? 

(2)  Length,  2.4^  ft. ; breadth,  18J  ft. ; height,  10  ft.  ? 

(3)  Length,  26  ft.  7 in. ; breadth,  19  ft.  4 in. ; height, 
9 ft.  9 in.  ? 

<4)  Length,  23  ft.  6 in. ; breadth,  18  ft.  7 in. ; height, 
9 ft.  6 in.  ? 

Find  the  expense  of  papering  rooms  whose  dimen- 
sions are : 

(6)  Length,  18  ft. ; breadth,  14  ft. ; height,  8 ft. ; with 
paper  16  inches  wide,  at  20  cents  a yard. 

(6)  Length,  20  ft.  6 in.  ; breadth,  17  ft.  4 in.;  height,  9ft.; 
with  paper  20  inches  wide,  at  10  cents  a yard. 

(7)  Length,  30  ft.  8 in. ; breadth,  26  ft.  5 in. ; height,  10  ft. 
6 in.;  with  paper  2 ft.  wide,  at  8d.  a yard. 

(8)  Length,  26  ft. ; breadth,  21  ft. ; height,  10  ft. ; with 
paper  20  inches  wide  at  9d.  a yard,  allowing  for  a fireplace 
which  is  6 ft.  3 in.  by  4 ft.,  a door  which  is  7 ft.  by  4^  ft., 
and  two  windows  each  6 ft.  by  ft. 

Miscellaneous  Examples,  (cxxiy) 

(1)  Find  the  cost  of  varnishing  the  floor  of  a room  14  ft. 
4 in.  broad,  and  16  ft.  6 in.  long,  at  20  cents  per  square  yard. 

(2)  What  will  it  cost  to  pave  an  area  146  ft.  9 in.  long  and 
88  ft.  9 in.  broad,  at  36  cents  per  square  yard  ? 

(3)  The  area  of  a square  garden  is  4 roods  1 pole  29  sq. 
yd.  6f  sq.  ft.;  find  the  length  of  its  side. 

(4)  Find  the  length  of  the  side  of  a square  whose  area  is 
1 ro.  26  po.  28  sq.  yd.  4^  sq.  ft. 

(6)  Find  the  expense  of  turfing  a plot  of  ground,  which  is 
40  yd.  long  and  100  ft.  wide,  with  turfs  each  a yard  in 
len^h  and  1 ft.  in  breadth ; the  turfs,  when  laid,  costing 
6s.  9d.  per  hundred. 
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(6)  A sqnare  room,  whose  floor  measures  82  sq.  yd.  Isq.  ft., 
is  11  ft.  6 in.  in  heisiht : find  the  expense  of  whitewashing 
its  ceiling  and  walls  at  6 cents  per  square  yard. 

(7)  It  costs  $99  to  cover  the  floor  of  a room  8Jf  yd.  long 
^>y  yd.  wide,  with  carpet  2 ft.  wide.  Find  the  price  of 
the  carpet  per  yard. 

(8)  If  the  cost  of  papering  a room  8J  yd.  long  and  6f  yd. 
wide,  with  paper  2 ft.  wide  at  4d.  per  yard,  be  £2. 19s.  M., 
find  the  height  of  the  room. 

(9)  A rectangular  field,  whose  length  is  997  yd.  1 ft.,  con- 
tains 12  acres,  4087  sq.  yd.  1 sq.  ft.  Find  the  breadth  of 
the  field. 

(10)  How  many  acres  are  there  in  a square  field  each  side 
of  which  is  330  yd.  ? 

(11)  The  length  of  a room  is  21  ft.,  and  its  height  10  ft. 
6 in.,  and  the  area  of  the  floor  is  ^ of  the  area  of  the  four 
walls.  Find  the  breadth  of  the  room. 

(12)  What  length  must  be  cut  off  a board,  which  is  6| 
inches  broad,  that  the  area  may  contain  a square  foot  ? 

(13)  What  is  the  expense  of  papering  a room  4 yd.  in. 
long,  8 yd.  llj  in.  wide,  and  8 yd.  1 ft.  high,  with  paper 
half  a yard  wide,  at  12  cents  a yard  ? 

(14)  How  many  stones,  each  2 feel  long  and  inches 
wide,  would  be  required  to  pave  a square  courtyard,  whose 
Bide  is  124  feet  ? 

(15)  What  is  the  cost  of  papering  a room,  15  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  with  paper  f yd.  wide,  at  12^  cents 
a yard  ? 

(16)  Find  the  cost  of  papering  a room  21  ft.  long,  15  ft. 
wide,  and  12  ft.  high,  with  paper  2|  ft.  wide,  at  15  cents  a 
yard,  allowing  for  a door  7 ft.  high  and  3 ft.  wide,  2 win- 
dows each  6 ft.  high  and  8 ft.  wide,  and  a panelling  2 feet 
high  round  the  floor. 

(17)  The  length  of  one  side  of  a rectangular  field  is  672 
yards,  and  the  area  of  the  field  is  60  acres  2 ro.  32  po.  Find 
the  length  of  the  other  side,  and  of  the  diagonal. 

(18)  A rectangular  field,  300  yards  long  and  160  broad,  is 
separated  into  4 equal  parts  by  2 bands  of  trees,  20  feet  wide, 
parallel  to  the  sides.  How  large  will  each  part  be,  and  what 
will  be  the  area  covered  by  the  trees  ? 

(19)  A room,  whose  height  is  11  feet,  and  length  twice  its 
breadth,  takes  143  yards  of  paper  2 feet  wide  for  its  four 
waUs ; how  many  yards  of  gilt  moulding  will  b@  required  ? 
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(20)  What  will  be  the  cost  of  painting  the  walla  and 
eeihng  of  a room,  whose  height, [length,  and  breadth  are  12  ft. 
6 in.,  27  ft.  4 in.,  and  20  ft.  respectively.-  at  36  cents  per 
square  yd? 

(21)  Find  the  expense  of  carpeting  a room  16  ft.  9 in. 
long  and  13  ft.  4 in.  broad,  with  carpet  27  inches  wide,  at 
95  cents,  per  yard. 

(22)  Find  the  cost  of  carpeting  a room  10  yd.  2 ft.  long 
and  7 yd.  1 ft.  broad,  with  carpet  f yd.  wide,  at  $1.08  a yard. 

(23)  If  the  cost  of  carpeting  a room  11  yd.  long  and  8 yd. 
wide,  with  carpet  at  3jj.  a yard,  be  J19.  16s.,  find  the  width 
of  the  carpet. 

(24)  How  many  flag-stones,  each  6*76  ft.  long  and  4*16  ft. 
wide,  are  requisite  for  paving  a cloister,  which  incloses  a 
rectangular  court  45‘77  yd.  long  and  41’93  yd.  wide,  the 
cloister  being  12’45  ft.  wide  ? 

XXXIV  Measurement  of  Solidity. 

228*  The  Unit  of  Measurement,  by  which  we  mea- 
sure the  Volume  of  a Sohd  body  or  the  Capacity  of  a 
vessel,  is  derived  from  the  Unit  of  Length.  Thus,  if 
we  take  an  inch  as  the  unit  of  length,  and  construct  a 
cvhe,  each  of  whose  edges  is  an  inch  in  length,  this 
Cubic  Inch  may  be  taken  as  the  Unit  of  Volume,  and 
the  measure  of  any  given  volume  will  be  the  number  of 
times  it  contains  this  unit. 


£29,  I^et  ABDC  be  a rectangle,  and  let  the  side  AB 
be  4 inches  in  length,  and  the  side  AC  8 inches  in  length. 

A B‘ 
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Then  ABCD  will  contain  12  square  inches.  (Art.  226.) 
Now  suppose  we  construct  a number  of  blocks  of 
wood,  perfect  cubes,  whose  volume  is  a cubic  inch,  and 
I place  one  of  these  on  each  side  of  the  squares  in  ABDO; 

I and  then  place  another  of  the  blocks  on  the  top  of  each 
of  the  first  set ; and  so  on  tiU  we  have  piled  up  5 layers, 
j Then  we  shall  have  constructed  a 'rectangular  ^ohd, 

1 whose  length  is  4 inches,  breadth  3 inches,  and  depth 
' or  thickness  6 inches. 

, Now  the  number  of  cubic  inches  in  this  solid  we 
I estimate  in  the  following  way : for  each  of  the  squares 
! in  ABDO  we  shall  have  a pile  of  6 cubic  inches : therc- 
!fore  the  number  of  cubic  inches  in  the  sohd  will  be 
5x12  or  60. 

Hence  we  obtain  the  following  Eule  : 

I To  find  the  cubic  content  of  a rectangular  solid,  find 
ithe  continued  product  of  the  measures  of  the  length, 
[breadth,  and  tlnckness,  and  the  result  is  the  measure  of 
|the  cubic  content. 

, Ex.  (1).  Find  the  cubic  content  of  a rectangular 
piece  of  timber  whose  length  is  47  ft.,  breadth  4 ft.,  and 
thickness  8 ft. 

! Taking  a foot  as  the  unit  of  length,  and  therefore  a cubic 
foot  as  the  unit  of  cubic  content, 

I measure  of  cubic  content  is  = 47  X 4 X 3 = 564 ; 
i the  cubic  content  is  664  cubic  feet. 

Ex.  (2).  What  is  the  cubic  content  of  a,  room  whose 
Wgth  is  22  feet  6 in.,  breadth  18  it.  8 in.,  and  height 
10  feet  ? 

Cubic  content  — (22^  X 18^  x 10)  cubic  ft., 

' Ex.  (8).  A rectangular  sheet  of  water,  of  iiniforsa 
iepth,  IS  480  yards  long,  270  yards  broad,  and  containu 
pi4800  cubic  feet  of  water;  what  is  its  depth? 


Reducing  the  length  and  breadth  to  feet, 

Area  of  surface  = (480  X 8 X 270  X 8)  sq.  R.  j 


t‘,  depth 
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ExjimpleK-  (oxsv) 

Find  the  cubic  content  of  t’  e rsctfluagular  solids  whoa 
dimensions  are 

(i)  8 ft,  7 ft.,  6 ft . (2)  lOi  fi,  ft.,  & 

(8)  6 ft.  0 in.,  4 ft.  8 in.  .8  ft.  7 in. 

(4)  11  ft.  8 in.,  9 ft.  loin.,  7 ft.  5 in. 

(6)  6 yd.  2 ft.  4 in.,  8 yd.  1 ft.  7 in.,  4 ft«  11  in. 

(6)  How  many  bricks  will  be  required  to  build  a wall  71 
ft.  long,  6 ft.  high,  and  18* inches  thick;  each  brick  beia| 
9 inches  long,  44-  inches  wide,  and  3 inches  deep  ? 

(7)  A lake,  whose  area  is  45  acres,  is  covered  with  ice  f 
inches  thick  ; find  the  weight  of  the  ice  in  tons,  if  a cubic 
foot  of  ice  weigh  920  oa.  avoird. 

(8)  If  600  men  excavate  a basin  800  yd.  long,  600  yd. 
wide,  and  40  yd.  deep  in  4 months,  how  many  men  will  bs 
required  to  excavate  a basin  1000  yd.  long,  400  yd.  wide, 
and  60  yd.  deep  in  6 months  ? 

(9)  A square  block  of  stone,  2 ft.  in  thicknessj  is  in  cubic 
content  6 cub.  ft.  24  in. ; what  is  the  length  of  its  edge  ? 

(10)  What  weight  of  water  will  a rectangular  cistern  con- 
tain, the  length  being  4 ft.,  the  breadth  2 ft.  6 in. , and  the 
depth  8 ft.  8 in.,  when  a cubic  foot  of  water  weighs  1000  oz.  ? 

(11)  A Mock  of  stone  is  4 ft.  long,  2i}  ft,  broad,  and  IJ  ft. 
thick;  it  weighs  27  cwt.  Find  the  weight  of  100  cubic 
inches  of  the  stone. 

(12)  A cubic  foot  of  water  weighs  1000  oz.  Find  the 
length  of  the  side  of  a cubic  vessel  whose  contents  (water) 
weigh  4 tons  12  cwt.  8 qr.  10  lb.  7 oz.  (112  lbs.  = 1 cwt.) 

(13)  If  120  men  can  make  an  embankment  | of  a mile 
long,  30  yards  wide,  and  7 yards  high,  in  42  days,  how  many 
men  would  it  take  to  make  an  embankment  1000  yards 
long,  86  yards  wide,  and  22  feet  high,  in  30  days  ? 

(14)  A rectangular  cistern,  9 feet  long,  6 ft.  4 in.  wide,  and 
2 ft.  8 in.  deep,  is  filled  with  Hquid  which  weighs  262U 
pounds.  How  deep  must  a rectangular  cistern  be,  which 
will  hold  3850  pounds  of  the  same  liquid,  its  length  beiug  8 
feot,  and  its  width  6 feet  6 inches  ? 

(16)  Find  the  cost  of  making  a road  110  yards  in  length, 
and  18  & wide  : the  soil  being  first  excavated  to  the  depth 
of  1 ft,,  al  a cost  of  1«,  per  cubic  yard : rubble  being  then 
l«dd  8 imhes  deep,  at  per  cubic  yard,  and  gravel  placed 
m Hie  top,  0 inoAM  thick,  at  2i.  6d.  per  cubic  yard. 
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(1)  Find  a numl)er  such  that  if  it  be  added  twenty-three 
times  to  37601  the  sum  will  be  40200. 

(2)  A person  bought  500  yards  of  cloth  at  $3.20  per  yard 
and  retailed  it  at  $3.35  per  yard ; what  was  his  profit  ? 

(3j  Find  the  H.  C.  F.  of  372,  837,  248 ; and  arrange  the 
.three  fractious  g,  in  order  of  magnitude. 

(4)  A soldier  takes  7920  paces  in  a march  of  3|  miles ; 

I find  his  length  of  pace. 

I (5)  Divide  9366  farthings  into  an  equal  number  of  sover* 
ieigns,  half-sovereigns,  half-crowns  and  farthings. 

(6)  Divide  *14  by  7,  140  by  .07  and  -014  by  7000 ; add  the 
'results  together,  aud  turn  the  decimal  into  a vulgar  fraction. 

(7)  Simplify  the  expression  7'57  X 36  2’345. 

(8)  The  polar  diameter  of  the  earth  is  41707796  feet;  re- 
Iduce  this  to  miles. 

(9)  If  telegraph  posts  are  placed  66  yards  apart,  and  a 
train  passes  one  in  every  3 seconds;  how  many  miles  an 
hour  is  the  train  running  ? 

f (10)  If  a person  spends  in  four  months  as  much  as  ha 
earns  in  three,  how  much  can  he  lay  by  annually,  supposing 
that  he  earns  $420  every  six  months  ? 


(11)  How  many  steps  does  a man  whose  length  of  pace 
32  inches  take  in  4|  miles  ? v 

j (12)  Divide  $13230  between  2 men,  so  that  one  may  re  ■ ' 
jceive  a third  as  much  again  as  tlie  other. 

(13)  Divide  tVs"  ~ A"  “*  3 ? ^ f ¥ » express 

the  result  as  a decimal. 

I (14)  Find  the  value  of 

' (3i-2i)^|-of  I 

i 21-4- (i-fi) 

and  express  the  result  as  a decimal. 

, (15)  Simphfy  the  expression  1*3  X (2-4  + 7’5)  2*364- 

||l*697. 

B (16)  Deduce  11  ro.  11  po.  11  yd.  to  inches,  and  find  what 
■fraction  the  result  is  of  3 acres. 

By  (17)  A is  to  receive  $1.25  a day  every  day  he  works, 
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and  to  forfeit  $*80  every  day  he  is  idle.  At  the  end  of 
76  days  his  wages  amount  to  $69.16  ; how  many  days 
was  he  idle  ? 

(18)  If  24  men  can  do  a piece  of  work  in  12  days  of  10  / 
hours  each,  how  many  men  can  do  three  times  as  much  in^ 
10  days  of  8 hours  each  ? 

(19)  If  *3  of  an  estate  is  worth  17600,  what  is  ihe  value  of 
“48  of  the  estate  ? 

(20)  A,  B,  and  G start  on  a tour,  each  with  §200  in  his 
pocket,  and  agree  to  divide  their  expenses  equally.  When 
they  return,  A has  §37.60,  B $60.82,  and  C$16.71.  "What 
ought  A and  B to  pay  G to  settle  their  accounts  ? 


(21)  Find  the  value  of 

H-A  . 7 . 9X5 
li-f/j  6 ®'l4x8  16 

and  re<luce  to  its  lowest  terms  |f If. 

— (22)  Express  as  vulgar  fractions  in  the  lowest  terms 

24*0025  and  *0008125 ; and  divide  1*1214  by  6*34  and  1121*4 
by  *634. 

^ (23)  What  fraction  is  7 cwt.  4 lb.  of  8 tons  1 qr.  (long  ton)  ? 
How  often  must  one  go  round  a square  field  of  10  acres  to 
run  1 mile  ? 

- (24)  A gunboat’s  crew,  consisting  of  a lieutenant,  a gun- 
ner, and  15  seamen,  captured  a prize  worth  ^399.  7«. ; the 
lieutenant’s  share  is  10  times  and  the  gunner’s  share  3 times 
ets  much  as  that  of  each  seaman.  What  is  the  value  of  each 
person’s  share  ? 

^ i26)  Extract  the  square  root  of  167*9616,  and  of  jWt* 

(26)  A clock  which  loses  4 minutes  in  12  hours  is  10  min- 
Kites  fast  at  midnight  on  Sunday.  What  o’clock  will  it  indi- 
oate  at  6 o’clock  on  Wednesday  evening  ? 

(27)  The  distance  between  two  wickets  was  marked  out 
Ifor  22  yards,  but  the  yard  measure  was  of  an  inch  too 
<ihort ; what  was  the  actual  distance  ? 

^ (28)  What  is  the  difference  between  simple  interest,  com- 
pound interest,  and  discount  ? Find  the  difference  between 
me  simple  interest  and  the  true  discount  on  $1900  for  1| 
years  at  8 per  cent. 

. (29)  "What  is  the  present  worth  of  a bill  of  1170  due  in  4 
reckoning  money  at  6%  per  annum  ? 
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' (30)  Find  the  Interest  on  $880  for  IJ  years  at  4|-per  cent., 
and  the  discount  on  $029.50  for  2^  years,  at  2^  per  cent. 


(82)  Find  the  vulgar  fraction  equivalent  to  — — 

('33)  Wliich  is  the  better  investment,  the  per  cents,  at 
91,  or  the  4 per  cents,  at  103  ? 

How  much  must  a man  invest  in  the  former  that  he  may 
have  a yearly  income  of  $4851,  after  paying  an  income  tax 
of  2 cents  in  the  dollM? 

(34)  Two  ships  get  under  weigh  at  the  same  time  for  the 
same  port,  distant  1200  miles  ; the  faster  vessel  averages  10 
knots  an  hour,  and  arrives  at  the  port  a day  and  a half  before 
the  other  ; what  will  the  latter  vessel  average  an  hour  ? 

(35)  Divide  $87.50  between  two  men,  so  that  one  may 
receive  half  as  much  again  as  the  other. 

- (36)  A man  has  $3430  stock  in  the  83  per  cents,  at  83|- ; 
when  the  stock  rises  2 per  cent,  he  transfers  his  capital  to 
the  4 per  cents,  at  98  ; find  the  alteration  in  his  income. 

(37)  The  weight  of  the  water  contained  in  a rectangular 
cistern  8 ft.  long,  7 ft.  wide,  is  93|  cwt.  If  a cubic  foot  of 
water  weigh  lOUO  oz.,  find  the  depth  of  water  in  tlie  cistern, 
r (38)  If  $3  is  the  discount  off  $333  for  2 mos.,  what  was 
the  rate  per  cent.  ? What  should  be  the  chscount  off  $333 
for  1 year  ? 

• (39)  The  height  of  a tower  on  a river’s  bank  is  55  feet,  the 
length  of  a hne  from  the  top  to  the  opposite  bank  is  78  feet ; 
what  is  the  breadth  of’  the  river  ? 

(40)  How  many  yards  of  matting  2'4  feet  broad  will  coves 
a floor  that  is  27‘3  fee<<'  long  and  20T6  feet  broad? 


(41)  Simplify  the  fraction 

1 1 14  5 1 1 
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^(42)  If  f of  of  an  estate  be  worth  $300,  what  will  be 
the  value  of  “X"  the  estate  ? 

14  ^ 

43.  Of  an  electric  cable  ^ rests  on  the  bottom  of  the  sea, 
<-iV  hangs  in  the  water,  and  234f  yards’  are  employed  on 
land : what  is  the  length  of  the  cable  ? 

(44)  Extract  the  cube  root  of  16777216. 

4 (45)  At  what  price  must  an  article,  which  cost  15s.,  be 
sold  so  as  to  gain  10  per  cent.  ? 

■j-  (46)  The  number  of  disposable  seamen  at  Portsmouth  is 
800,  at  Plymouth  756,  and  at  Sheerness  404.  A ship  is  com- 
missioned, whose  complement  is  490  seamen.  How  many 
must  be  drafted  from  each  place  so  as  to  taks  an  equal  pro- 
portion ? 

■f  (47)  {a)  Find  the  difference  between  the  simple  and  com* 
pound  interest  of  $416.66f  for  2 years  at  8 per  cent. 

(5)  Find  the  rate  of  interest,  when  the  discount  on  $211.60 
due  at  the  end  of  1|  years  is  $27.60. 

..  (48)  What  sum  will  amount  to  $3213  in  ten  years  at  8 
per  cent,  simple  interest  ? 

^ (49)  The  length  of  a rectangular  field  which  contains  4 ac. 
3 ro.  14  po.  26^  sq.  yd.  is  260  yd.  1 ft.  4 in.,  what  is  its 
breadth  ? 

/ (50)  A room  is  14  ft.  3 in.  high,  20  ft.  wide,  24  ft.  long, 
what  will  it  cost  to  pai-)er  it  with  paper  2|  ft.  wide,  whose 
price  l\\d.  per  yard  ; allowing  8 ft.  by  5 ft.  3 in.  for  each  of 
four  doors,  10  ft.  by  6 ft.  8 in.  for  each  of  two  windows,  and 
6 ft.  6 in.  by  5 ft.  for  a fireplace  ? 


(51)  Simphfy  the  fraction 
3^- 

±L 

3+i 
3-i 

(52)  Find  the  *ue  of 

•003  of  ;£!  5s.  + -069  of  £5 *8  of  2s,  3d. 

(53)  If  f of  the  cargo  of  a ship  be  worth  $16000,  what  will 
be  the  value  of  f of  ^ of  the  remainder  ? 

(54)  A can  mow  5 acres  of  grass  in  3 days,  B 7 acres  in 
i days,  (711  acres  in  12  days:  in  how  many  days  can  they 
jointly  mow  121  acres? 
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I (55)  A watch,  which  is  5 m.  40  s.  fast  on  Monday  at  noon, 

I is  2 in.  51  s.  fast  at  midnight  on  the  tollowing  Sunday : what 
[ did  it  lose  in  a day  ? 

'f'  (56)  The  rent  of  a farm  is  |720,  and  the  taxes  are  14| 
per  cent,  on  the  rent : find  the  amount  of  rent  and  taxes 
I together? 

y,  (57)  Tliree  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  such  a manner  that  the  first  pays  of  the 
whole,  and  the  second  | of  what  the  first  pays,  and  the  third 
1 pays  the  remainder,  which  is  S2-50 : what  is  tlie  amount  of 
: the  bill? 

(58)  If  an  income  ot  $1200  pays  $18  for  income  tax,  how 
much  must  be  paid  on  an  income  of  ^750  when  the  tax  is 
I half  as  much  again  ? 

'jf'-  (59)  A invests  $552  in  the  3,|  per  cents,  when  they  are  at 
I 92 ; £ invests  $679  in  the  3 per  cents,  when  they  are  at  97. 

; Find  the  difference  of  their  incomes. 

i (60)  What  is  the  cost  of  the  carpet  for  a room,  the  dimen- 
I sions  of  which  are  21  feet  long,  15|  feet  wide,  a*'  cents 
I per  square  yard  ? ' 


(61)  Simplify: 

' /2|  + 3§  3M  /2A  ^ 2A-\  j281 

I ^4i  + 5i  lOi)  ^ \ 2|  • 1-405 

' (62)  A regiment  marching  3^  miles  an  hour  iiiakes  110 

steps  a minute  : what  is  the  length  of  the  step  ? 

'k  (63)  How  long  would  a column  of  men,  extending  3420 
' feet  in  length,  take  to  march  through  a street  a mile  long  at 
! the  rate  of  58  paces  in  a minute,  each  pace  being  2|  feet  ? 

' (64)  A street  being  850  feet  long,  and  the  width  of  the 

pavement  on  each  side  being  5 feet  3 in.  find  the  cost  of  pav- 
; ing  it  at  37 J cents  a square  foot  ? 

; (65)  Two  pipes  together  fill  a cistern  in  1 hour:  one  of 

‘ them  alone  fills  it  in  li  hour.  How  long  will  it  take  the 
i other  to  fill  it  ? 

(66)  How  many  hours  a day  must  42  boys  work,  to  do  in 
' 15  days  what  27  men  can  do  in  28  days  of  10  hours  long ; the 
; work  of  a boy  being  half  that  of  a many  ? 

; (67)  At  what  rate  will  the  simple  interest  on  $125  amount 

1 to  $lkl2-|-  in  1^  years  ? 

(68)  What  principal  will  give  $616  simple  interest  in  5^ 
years  at  6|  per  cent.  ? ' 
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4"  (69)  A log  of  timber  is  18  feet  long,  1 foot  4 inches  wide, 
and  16  inches  thick.  If  a piece  containing  2|-  solid  feet,  bo 
cut  off  the  end  of  it,  what  length  will  be  left  ? 

(70)  If  8 guineas  be  expended  m purchasing  Brussels 
carpet,  | yd.  wide,  at  3s.  6d.  a yd  , for  a room  20  ft.  long 
and  16  ft.  9 in.  broad;  how  much  of  the  floor  will  remain 
uncovered  ? 


11  + 2^  f -06 

(71)  Simplify  - —j—  - ^ 

2 + J 

(72)  Find  the  value  of 

•02  of  £1  + -03  of  7s.  6(i,  + J14  of  2s  9d. 

-^-  (73)  Extract  the  square  root  of  307 J.2' 6825  of  and 

of  -000000133225. 

(74)  A bankrupt  owes  |7850,  and  '^jays  37^-  cents  in  the 
dollar;  how  much  did  his  creditors  jcantiy  lose  ? 

(75)  If  14  men  can  mow  35  acres  of  grass  in  6 days  of  10 
hours  each,  in  how  many  days  of  12  hours  each  can  3 men 
mow  24  acres  ? 

(76)  If  9 men  or  16  women  could  lio  a piece  of  work  in 
144  days,  in  what  time  would  7 me®  and  9 women  do  it, 
working  together  ? 

(77)  Divide  $2849  among  A,  B,  au4  C,  in  the  proportion 
of  ‘7,  *28,  and  '056. 

f (78)  The  mathematical  discount  ou  a sum  of  money  for 
2 years  is  $360;  the  interest  on  the  SAma  sum  for  the  same 
time  is  $400  : find  the  sum  and  the  rate  per  cent. 

-n».(79)  Find  the  gain  or  loss  per  cent.,  in  buying  oranges  at 
$2.50  per  hundred  and  selhng  them  at  8 for  f 2 cents. 

(80)  What  will  be  the  cost  of  papemig  a room  21  ft.  long 
by  15  ft.  broad  and  11  ft.  high,  which  has  two  windows  each 
9 ft.  high  and  3 ft.  wide,  a door  7 ft.  Mgli  and  3-  ft.  6 in. 
wide,  and  a fire  place  4 ft.  high  by  I ffc.  6 in.  wide,  v/ith 
paper,  2 ft.  3 in.  wide  at  9^.  a piece  ; th©  price  of  putting  it 
on  being  6d.  per  piece,  and  each  piec^  comtaining  12  yards  ? 

(81)  Simphfy 

(1)  2|-  - U + 9yV 
4i  - 2i  + 13tV 

(2)  (3-71  - 1-908)  X 

2-2  ■ — 
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(82)  A man  owns  of  a mine,  and  sells  *1861  of  his 
share  ; what  fraction  of  the  mine  has  he  left  ? 

(83)  A and  B can  do  a piece  of  work  in  8 days,  B and  0 
can  do  it  in  12  days,  and  A,  B,  and  G can  do  it  in  6 days. 
In  how  many  days  can  A and  0 do  it  ? 


(84)  A clock  which  gains  7^  minutes  in  24  hours  is  12 
minutes  fast  at  midnight  on  Sunday.  What  o’clock  will  it 
indicate  at  4 o’clock  on  Wednesday  afternoon  ? 

— (85)  Gunpowder  being  composed  of  33  parts  of  nitre,  7 
of  charcoal,  and  6 of  sulphur ; find  how  many  pounds  of 
each  will  be  required  to  make  30  lbs.  of  powder. 

(86)  What  is  the  difference  between  Interest  and  Dis- 
count ? Which  of  the  two  is  greater  ~ 

Find  the  difference  between  the  Interest  and  Discount  on 
;fl639  for  4|  mos.  at  per  cent. 

(87)  Find  the  difference  between  the  true  and  bank  dis- 
|counts  on  a note  of  $10400  due  in  six  months,  (days  of  grace 
included)  at  8%  per  annum. 

(88)  I of  A’g  stock  was  destroyed  by  fire,  f of  the  re- 
mainder was  injured  by  water  and  smoke  ; he  sold  the 

injured  goods  at  cost  price,  and  the  injured  goods  at 
;hird  of  cost  price.  He  realized  $1165.  "V^at  did  he  lose 
by  the  fire, 

(89)  Having  given  that  the  weight  of  a cubic  foot  of  water 
1000  oz.,  and  that  the  imperial  gallon  contains  277 '274 

ubic  inches,  find  the  weight  of  a pint  of  water. 

(90)  A room  is  22  ft.  6 in.  long,  20  ft.  8 in.  wide,  and  10 
’t.  9 in.  high.  Find  the  cost  of  carpeting  the  room  at  #1. 

square  yard,  and  of  papering  the  walls  at  20  cents  a square 
vard. 


(91)  Simplify: 


•004  -5-  -0005 


2*423  -f  8*676  + 2*0()01911 

!)  The  quotient  in  a division  question  equals  six  times  the 
visor,  and  the  divisor  equals  six  times  the  remainder ; the 
Ihree  amount  together  to  616 ; find  the  dividend. 

5)  Add  together  *60626  of  £1  + *142867  of  14s.  lOH. 
md  of  ^ of  i£3.  &s.  Id.,  and  express  the  result  as  the 
llecimal  of  27  shillings. 

(94)  A clock  gains  8jr  minutes  a day;  how  must  the 
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hands  be  placed  at  noon  so  as  to  point  to  true  time  at  7 1 
30  m.  p.M.  ? 

— (95)  A person  invests  $750  at  simple  interest,  and  at  tb 

end  of  3 years  and  8 months  he  finds  that  he  possess< 
$966.25  ; at  what  rate  per  cent,  per  an.  was  his  profit  ? 

(96)  A person's  half-yearly  income  is  derived  from  th 
proceeds  of  $4660  at  a certain  rate  per  cent.,  and  $5420  at 
per  cent,  more  than  the  former.  His  whole  income  is  $46! 
Determine  the  rates. 

(97)  What  will  be  the  cost  of  enclosing  a rectangular  gai 
den,  90  yd.  long  and  80  yd.  2 ft.  3 in.  broad,  with  a wa 
8 ft.  4 in.  high,  at  the  rate  of  $1.20  per  superficial  squai 
yard  f 

(98)  A person  invests  ^10000  in  8 per  cents,  at  76,  an 
when  they  rise  to  78  he  sells  out  and  invests  the  produce  i 
bank  shares  at  £208  each,  which  pay  a dividend  of  £8  p< 
share.  Show  that  his  income  is  not  altered. 

(99)  What  must  be  the  least  number  of  soldiers  in  a reg 
^ ment  to  admit  of  its  being  drawn  up  2,  8,  4,  6 or  6 dee| 

and  also  of  its  being  formed  into  a solid  square  ? 

(100)  K $40  is  a proper  discount  off  $360  for  8 monthf 
what  ^ould  be  the  12  months’  interest  on  $360  f 


(101)  Multiply  67875  by  729819,  with  three  lines  of  multi 
plication,  and  divide  123456  by  63,  using  short  division. 

(102)  A French  metre  = 1*0936  of  a yard,  and  a cent) 
metre  is  the  hundred  part  of  a metre.  Find  a centimetr 
in  decimals  of  an  inch  to  4 places. 

(108)  A and  B can  do  a piece  of  work  in  4 days,  B and  ( 
in  6f  days,  and  A and  C in  4|  days.  In  what  time  can  eaol 
do  the  work  separately  ? 

\104)  M starts  from  0 and  travels  towards  D at  a rate  o 
■'Gmiles  per  hour;  two  hours  afterwards  N starts  from  0 
and  going  10  miles  per  hour  reaches  D 4 hours  before  Jd 
Find  the  distance  from  C to  D. 

(105)  Find  the  simple  interest  on  $2788^  at  4 per  cent,  fo: 
8 years  and  9 months ; and  determine  what  sum  will  amoun 
to  $926.10  in  8 years  at  6 per  cent,  compound  interest. 

(106)  Find  the  difference  between  the  discount  on  $1622.6( 
for  14  months  at  7 per  cent,  per  ann.  and  the  interest  oi 
$1760  for  16  months  at  6 per  cent,  per  ann. 

"(107)  A women  buys  a certain  number  of  apples  at  8 f 
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penny,  and  the  same  number  at  2 a penny ; she  then  mixes 
them  and  sells  them  at  6 for  twopence.  How  much  does  she 
gain  or  lose  per  cent. 

! , (108)  A person,  by  disposing  of  goods  for  $182,  loses  9 per 
cent.  What  ought  they  to  have  been  sold  at  to  realise  a 
profit  of  7 per  cent.  ? 

(109)  Find  the  cost  of  papering  a room  14  ft.  5 in.  long, 
18  ft.  7 in  broad,  and  12  ft.  3 in.  high,  with  paper  at  14|  cents 
per  square  yard.  In  the  room  are  4 windows  4 ft.  by  3 ft., 
2 doors  6 ft.  6 in.  by  2 ft.  6 in.,  and  a fireplace  5 ft.  by  4 ft. 

L (110)  The  external  dimensiqns  of  a box  without  a lid  are, 
length  4 feet,  breadth  3 feet,  depth  2 feet,  and  the  thichness 
of  the  sides  and  bottom  is  the  same,  namely  1 inch  j if  the 
cost  of  a cubic  yard  of  the  material  is  9«.,  and  the  cost  o^ 
paking  the  box  = of  the  cost  of  the  material,  what  will 
the  box  cost  ? 


(Ill)  Eight  bells  begin  tolling  together  at  the  same  in- 
stant, and  they  toll  at  intervals  of  1, 2, 3,  4,  5,  6,  7,  8 seconds 
respectively : after  what  time  will  they  be  again  tolling  at 
the  same  instant  ? 

! (112)  Simplify 

I .1  A .i 

I 17  lOi  18®^  7 I '7 

- (11^  A,  B,  and  G are  partners.  A receives  two-fifths  of 
the  profits,  B and  G dividing  the  remainder  equally.  A'& 
lincome  is  increased  by  f 220  when  the  rate  of  profit  rises 
from  8 to  10  per  cent.  Find  the  capital  of  B and  G. 

. (114)  A railway  train  having  left  a terminus  at  noon  is 
overtaken  at  6 p.m.  by  another  train,  which  left  the  same 
Iterminus  at  1 p.m.  If  the  former  train  had  been  10  miles 
farther  on  the  road  when  the  latter  started,  it  would  not 
have  been  overtaken  till  8 p.m.  Find  the  rates  of  the  trains. 
I (116)  A person  invests  £6000  in  Turkish  6 per  cent,  stock 
|at  80 ; find  the  rate  of  interest  he  gets  for  his  money. 
When  his  stock  has  risen  to  104  ho  sells  out,  and  buys  £20 
railway  shares  at  £18,  which  pay  dividend  at  the  rate  of  4^ 
■per  cent.  Find  the  alteration  in  his  income. 
e=^116)  If  6 men  and  2 boys  can  reap  13  acres  in  2 days, 
and  7 men  and  6 boys  can  reap  33  acres  in  4 days,  how  long 
will  it  take  2 men  and  2 boys  to  reap  10  acres  ? 


m 


(117)  The  cost  price  of  a book  is  ^4.76,  es:peaiM  of  iha 
sale  6 fo,  profit  24  % ; what  is  the  retail  price  ? 

(118)  Show  that  the  simple  interest  on  $625  for  8 months 
at  7 % is  equal  to  that  on  $1093.76  at  8 ^ for  4 months. 

^ (119)  One  clock  gains  4 minutes  in  12  hours,  and  another 
loses  4 minutes  in  24  hours.  They  are  set  right  at  noon  on 
Monday.  Determine  the  time  indicated  by  each  clock, 
when  the  one  appears  to  have  gained  16^  minutes  on  the 
other. 

(120)  A rectangular  court  is  60  yards  long  and  80  yards 
braad.  It  has  paths  joining  the  middle  points  of  the  oppo- 
site sides,  of  6 ft«  in  breadth,  and  also  paths  of  the  same 
breadth  running  aU  round  it.  The  remainder  is  covered 
with  grass.  If  the  cost  of  the  pavement  be  12^  cents  per 
square  foot,  and  of  the  grass  70  cents  per  square  yard,  ^d 
the  whole  cost  of  laying  out  the  court. 


(121)  How  many  times  does  the  20th  day  of  the  month 
occur  in  400  consecutive  years  ? 

(122)  A creditor,  agreeing  to  receive  $281.26  for  a debt, 
finds  that  he  has  been  paid  at  the  rate  of  62^  cents  in  the 
doUar ; how  much  was  the  debt  ? 

^ (123)  A,  B,  and  G rent  a meadow  for  $48.  A puts  in  10 
horses  for  1 month,  B 12  oxen  for  2 months,  and  G 20  sheep 
for  3 months.  How  should  the  expense  be  divided,  if  the 
quantities  eaten  by  a horse,  an  ox,  and  a sheep,  during  the 
same  time,  be  in  the  ratio  of  4,  8,  and  1 1 

(124)  If  the  price  of  9760  bricks,  of  which  the  length, 
breadth,  and  thickness  are  20  inches,  10  inches,  and  12^ 
inches  respectively,  be  $213.60,  what  will  be  the  price  of  100 
bricks,  wMch  are  one-fifth  smaller  in  every  dimension  ? 

“ (126)  How  many  years’  purchase  should  I give  for  an 
estate,  so  as  to  get  3i  per  cent,  interest  for  my  money  ? 

(126)  How  often  between  11  and  12  are  the  hands  of  a 
dock  an  integral  number  of  minute  spaces  apart  ? 

-—’'(127)  A and  B walk  a race  of  26  miles ; A gives  B 46 
minutes’  start ; A walks  uniformly  a mile  in  11  minutes, 
and  catches  B at  the  20th  milestone find  B's  rate,  and  by 
how  much  he  lost  in  time  and  space.  ‘ 

(128)  A debt  is  due  at  the  end  of  4^  months ; J is  paid 
immediately,  and  ^ at  the  end  of  8 months ; when  ought 
the  iremainder  to  be  paid  ? 
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••  (129)  A man,  by  selling  out  of  a 8 per  cent,  stock  at  99 
gains  10  per  cent,  on  his  investment.  At  what  price  did  he 
buy,  and  what  was  his  income,  supposing  that  he  realized 
$16845  ? 

(180)  A tank  is  8 ft.  long,  6 ft,  4 in.  wide,  4 ft.  6 in.  deep. 
Find  the  number  of  gallons  it  contains,  having  given  that  1 
cub.  ft.  of  water  weighs  1000  oz.,  and  that  a pint  of  water 
weighs  a pound  and  a quarter. 


j 

;> 

I (181)  Simplify 

1 / ® ^ 

of  8A+8A  \ 13  “ 9 


of  63. 


(132)  In  a dormitory  ^ of  the  boys  are  in  the  upper 
sehool,  I of  the  remainder  in  the  middle,  and  the  rest,  8 in 
' number,  in  the  lower  ; find  the  number  in  the  dormitory. 
^,(183)  The  circumference  of  the  fore-wheel  of  a carriage  is 
feet,  and  that  of  the  hind-wheel  is  10  feet ; in  what  dis- 
I tMsc®  will  the  fore-wheel  make  100  revolutions  more  than 
the  hind- wheel  ? 


^(184)  A and  B receive  $1.87i  for  digging  a garden.  They 
! work  at  it  together  for  4^  hours  ; B then  left,  and  A finished 
I the  woii  in  8^  hours.  How  should  the  pay  be  divided  ? 

(185)  What  are  the  two  exact  times  when  the  hands  of  a 
watch  are  equally  distant  from  fig.  III.  ? 

I (136)  In  how  many  years  will  $320  double  itself,  at 
I per  cent,  simple  interest  ? 

: —{137)  A person  invests  the  present  value  of  £2858  due  two 
' years  nence  at  4 per  cent,  in  gas-shares,  which  pay  at  the 
rate  of  nine  per  cent, ; he  gives  £144  for  each  share  of  £100  ; 
wkat  is  his  annual  income,  and  what  rate  per  cent,  does  he 
m£&e  of  his  money  invested  in  the  gas-shares  1 
w--(138)  At  billiards  A can  give  3 6 points  in  a game  of  50, 

I and  G 10  points  in  50  ; how  many  points  can  B give  0 in  a 
! game  of  90 1 

(189)  How  much  money  must  one  invest  in  8 per  cent. 
I Consols,  when  they  are  at  10  per  cent,  below  par,  in  order 
j to  have  an  income  of  £2000  a year  ? 

i (140)  A level  reach  in  a canal,  14  miles  6 furlongs  long, 
: and  48  feet  broad,  is  kept  up  by  a lock  80  feet  long,  12  feet 
bfoad,  and  having  a fall  of  8 ft.  @ in. ; how  many  barges 
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might  pass  through  the  lock"  before  the  water  in  the  uppe: 
canal  v/as  lowered  one  inch  ? 


3-L  5 X 

(141)  Find  the  value  of  X Fljrl  ^5.67. 

•**  (142)  A can  do  a piece  of  work  in  6 days,  which  x>  ear 
destroy  in  4.  A has  worked  for  10  days,  during  the  last  5 o 
which  B has  been  destroying ; how  many  days  must  A nov 
work  alone,  in  order  to  complete  his  task  ? 

— • (143)  Two  cisterns  of  equal  dimensions  are  filled  witl 
water,  and  the  taps  for  both  are  opened  at  the  same  time 
If  the  water  in  one  will  run  out  in  5 hours,  and  that  in  the 
other  in  4 hom’s,  find  when  one  cistern  will  have  twice  ae 
\ much  water  in  it  as  the  other  has. 

(144)  If  3 men,  4 women,  5 boys,  or  6 girls,  can  perform 
a piece  of  work  in  60  days,  how  long  will  it  take  1 man,  S 
women,  3 boys,  and  4 girls,  all  working  together? 

(145)  Two  trains  start  at  the  same  time  from  London  anc 
Edinburgh,  and  proceed  towarels  each  other  at  the  rates  o: 
30  and  60  miles  per  hour  respectively.  When  they  meet,  h 
is  found  that  one  train  has  run  100  miles  farther  than  the 
other.  Find  the  distance  between  London  and  Edinburgh. 

(146)  Tv^^o  persons  buy  respectively  with  the  same  sums 
into  the  3 and  3^  per  cents.,  and  get  the  same  amount  ol 
interest.  The  3]ier  cents,  are  at  75:  at  what  price  are  the 

per  cents.  ? 

(147)  Divide  $1986.60  among  A,  B,  and  G,  in  the  propor- 
tion of  2*3,  ITS,  and  "624  respectively. 

■■■■V.  (148)  If  for  a sovereign  one  can  buy  11  gulden  12  kreut- 

zers  or  26 -5  francs,  and  for  one  20-franc  piece  9 gulden  20 
kreiitzers,  how  much  per  cent,  is  gained  by  buying  French 
gold  with  English  gold  before  buying  German  money? 

(149)  Express  69|-  miles  in  metres,  32  metres  being  taken 
to  be  equivalent  to  35  yards. 

(160)  Find  the  cost  of  painting  the  walls  ot  a square  room 
14  ft.  high  and  18  ft.  long,  with  two  doors  8 ft.  by  4,  and 
three  windows  10  ft.  by  5,  the  amount  saved  by  each  window 
being  £2  16s.  3d.  What  additional  height  v/ould  increase 
the  cost  by  nine  shillings. 


(X61)  Simplify  ||  -f  i + I of  nV 
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' (152)  Two  lines  are  41-00328  moheg  and  -0488  of  an  inch 
|long  respectively.  How  many  lines  as  long  as  the  latter  can 
b©  cut  off  from  the  former,  and  what  will  be  the  length  of 
the  remaining  line  ? 

(^(163)  A and  B start  to  run  a race  ; their  speeds  are  as  17 
*0  18.  A runs  2^  miles  in  16  min.  48  sec.  ; B finishes  the 
course  in  34  minutes : determine  the  length  of  the  course. 
1^(154)  A boat’s  crew  row  over  a course  of  a mile  and  & 
iquarter  against  a stream  which  flows  at  the  rate  of  2 miles 
an  hour,  in  10  minutes.  The  usual  rate  of  the  stream  is  half 
a mile  an  hour.  Find  the  time  which  the  boat  would  take 
|in  the  usual  state  of  the  river. 

i (16&)  A person  pays  one  tax  of  10c?.  in  the  £,  and  another 
bf  6 per  cent,  on  his  income.  His  remaining  income  is  £54:5. 
What  was  his  original  income  ? 

”~(156)  A man  invested  $14850  in  the  U.  S.  6’s  at  107|^  the 
brokerage  being  ; what  will  be  his  clear  income  after  an 
income-tax  of  5%  is  deducted? 

^^(167)  A soldier  has  6 hours’  leave  of  absence : how  far  may 
be  ride  on  a coach  which  travels  10  miles  an  hour,  so  as  to 
return  to  the  camp  in  time,  walking  at  the  rate  of  5 miles  an 
nour  ? 

[ (158)  Two  trains  start  at  the  same  time,  the  one  from 
London  to  Norwich,  the  other  from  Norwich  to  London.  If 
they  arrive  in  Norwich  and  London  respectively  1 hour  and 
^ hours  after  they  passed  each  other,  show  that  one  travels 
iwice  as  fast  as  the  other. 

(159)  When  ^170  will  purchase  4233  francs,  what  is  the 
wurse  of  exchange  between  London  and  Paris  ? And  if  503 
^old  pieces  of  20  francs  contain  as  much  pure  gold  as  400 
lovereigns,  what  is  the  par  of  exchange  between  London  and 
^aris? 

(160)  A hollow  cubical  box,  made  of  material  which  is  l-*3 
laches  in  thickness,  has  an  interior  capacity  of  50*663  cubic 
’eet : determine  the  length  of  the  outside  edge  of  the  box. 


; (162)  Gold  of  the  value  of  J6423267  arrives  from  Australia* 
Vhftt  is  its  weight  in  lb.  avoirdupois,  the  price  being  ^8. 

>er  oz.  troy  f . 


(161)  Simplify  I 6|  of 
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^ (163)  A can  do  one-half  of  a piece  of  work  in  1 honr,  J 
can  do  three-fourths  of  the  remainder  in  one  hour,  and  C 
can  finish  it  in  20  minutes ; how  long  would  A,  B,  and  C 
together  take  to  do  it  ? 

(164)  If  I pay  $750  now  for  a debt  of  $771. 09|  not  yet 
payable,  and  money  be  considered  worth  7^  per  cent,  per 
annum,  when  will  the  debt  be  due  ? 

■'  (166)  Two  equal  wine-glasses  are  filled  with  mixtures  oi 
spirit  and  water  in  the  ratios  of  1 of  spirit  to  3 of  water  and 
1 of  spirit  to  4 of  water  : when  the  contents  are  mixed  in  a 
tumbler,  find  the  strength  of  the  mixture. 

(166)  At  what  per  cent,  in  advance  of  cost  must  a^  mer- 
chant mark  his  goods  so  that  after  throwing  off  20  % of  the 
marked  price  he  may  make  a profit  of  26  per  cent.  V ' • 

(167)  A man  receiving  a legacy  of  $34510  invested  one- 
half  in  Dominion  6 per  cents,  at  101,  and  the  other  half  in 
U.  S.  6 per  cents,  at  84-|,  paying  brokerage  at  ^ % ; whai 
annual  income  did  he  secure  from  his  legacy  ? : - 

- (168)  A piece  of  work  must  be  finished  in  36  days,  and  IS 

men  are  set  to  do  it,  working  9 hours  a day  ; but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done.  II 
8 additional  men  be  then  put  on,  how  many  hours  a day 
will  they  all  have  to  labour,  in  order  to  finish  the  work  w 
time  ? / ' , 

• (169)  Of  two  stalactites  hanging  from  the  flat  roof  of  s 

cavern,  one  is  1‘02  inches  longer  than  the  other,  and  the 
shorter  one  increases  in  length  at  the  rate  of  3*014  inches  in 
a century.  Find  the  rate  of  increase  of  the  other,  in  ordej 
that  they:  ma^  be  of  the  same  length  at  the  end  of  125  years. 

- (170)  Two  men  A and  B,  start  from  Cambridge,  at  4 and 
6 o’clock,  A.M.  respectively,  to  walk  to  London,  a distance  of 
60  miles ; B passes  A at  the  twentieth  milestone,  and  reach- 
es London  at  6 p.M.  When  wiU  A arrive  there  ? 


(171)  Find  the  *’oot  of  10747*4689, euO« 

root  of  1891 1922U. 

(172)  A person  can  read  a book  containing  2*20  pages, 
each  of  which  contains  28  lines,  and  each  line  on  an  average 
12  words,  in  5^  hours ; how  long  will  it  take  him  to  read  & 
book  containing  400  pa^,  each  of  which  contains  lines, 
and  each  line  on  an  avera^  14  words  ? 

(178)  The  whole  toe  by  a train  120  varn«  lonjj, 


wMJiMmA.'rion 


Ravelling  at  the  rate  @f  20  miles  an  hoTir,  in  crossing  a bridge 
is  18  seconds ; find  tbi»  length  of  the  bridge. 

— (174)  If  20  men,  40  women,  and  50  children  receive 
14200  among  them  for  seven  weeks’  work, , and  2 men 
receive  as  much  as  3 women  or  6 children,  what  sum  does  a 
I woman  receive  per  week  ? 

— - (175)  Two  clocks  begin  to  strike  12  together  ; one  strikes 
I in  35  seconds,  the  other  in  25  ; what  fraction  of  a minute  is 
1 there  between  their  seventh  steokes  ? 

, (176)  A speculator  bought  43  shares  in  a mine  at  85J,  and 

kept  them  till  they  dropped  to  11^,  when  he  sold  out  and 
t bought  with  the  proceeds  6 per  cent,  railway  stock  at  28  pre- 
j ■ ; find  his  annufil  income  from  the  latter  investment. 


i f)  Two  clocks  strike  9 together  on  Tuesday  morning. 

I On  Wednesday  morning  one  wants  10  minutes  to  11  when^ 
the  other  strikes  11.  How  much  must  the  faster  be  put 
back,  that  they  may  strike  9 together  on  Wednesday  even- 
ing? 

' (178)  How  much  or®  must  one  raise,  that  on  losing  in 

1 roasting  and  of  the  residue  in  smelting,  there  may  result 

j 606  tons  of  pure  metaH  ? 

(179)  If  a population  is  now  ten  millions,  and  the  births 
are  1 in  20  and  the  deaths  1 annually,  what  will  the 

'population  become  inj^ears  ? ■ js?  ") 

- (180)  There  are  two  rectangular  fields  eqrtsa  in  area  ; the 
sides  of  one  are  946  yards  and  1344  yards  in  length,  and  the 
longer  side  of  the  8ooo?ad  is  1134  yards  ; what  is  the  length 
of  its  shorter  side,  and  how  many  acres  are  there  in  each 
field  ? 


(181)  The  masters  of  a school  are  *0416  of  its  whole  num- 
ber, but  after  40  new  hoys  have  been  added  the  masters  be- 
iame  *0876  of  the  whole.  How  many  boys  and  masters 
iVere  there  before  the  mew  boys  came  ? 
i (182)  Divide  #850  among  4 persons,  so  that  B may  have 
iihr^e  times  as  much  a®  JL,  0 half  as  much  again  as  A and  B 
k)gether,  and  D as  mBch  as  A,  B,  and  G together. 

I (188)  By  selling  a house  for  #8700  I lost  7i  per  cent.; 
Vhat  must  I have  it  for  to  have  gained  12J  per  cent.  ? 

(184)  Find  the  difiference  between  the  interest  and  dis- 
jount  on  $1265  for  78  days  at  ? 

; (185)  A merchant  s®11b  tea  to  a tradesman  at  a profit  of 
K)  per  cent.,  but  the  ^’adesman  becoming  & bfmkropt  pays' 
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87i  ots.  in  the  doUar.  How  much  does  the  merchant  gala 
or  lose  by  the  sale  ? 

(188)  What  sum  must  a man  invest  in  the  6 per  cento 

Oounty^  bonds  at  101^  in  order  to  have  a clear  income  of 
$1424  40  after  paying  an  income  tax  of  1^%  on  all  over  ^400  ? 

(187)  A baker’s  outlay  for  fioui’  is  70  per  cent,  of  his  gross 
receipts,  and  other  trade  expenses  20  per  cent.  The  price 
of  flour  falls  50  per  cent,  and  other  trade  expenses  are 
thereby  reduced  26  per  cent.  What  reduction  should  he 
make  ha  the  price  of  a 16c.  loaf,  aUowing  him  still  to  realize 
the  same  amount  of  profit  ? 

(188)  What  is  the  average  annual  profit  of  a business, 
when  a partner,  entitled  to  f of  the  profits,  receives  as  his 
share  for  2 years  aud  4 months  the  sum  of  ^7890.60. 

(180)  If  a tradesman  adds  to  the  cost  price  of  his  goods  a 
profit  of  12^  per  cent. , what  is  the  cost  price  of  an  article 
which  he  sells  for  $3.82^  ? 

(190^  A rectangular  piece  of  ground  72  yards  by  45  yards 
is  to  be  laid  out  in  4 plots  of  grass,  each  27  ft.  by  13^  ft.,  and 
a pond  in  the  centre  6 yards  square,  to  contain  252  cubic 
yards  of  water;  find  the  expense  of  gravelling  the  remainder 
at  2|  cts.  per  square  yard,  and  the  depth  of  the  pond. , 


(191)  Find  the  value  of 

5j,of^of24-l^g  + ^) 

1- A of  of 

(192)  If  12  men  or  18  boys  can  do  | of  a piece  of  work  in 
6^  hours,  in  what  time  will  11  men  and  9 boys  do  the  rest  ? 

(193)  Find  the  principal  sum  on  which  the  simple  interest 
in  years  at  6^-%  per  annum  is  $1068.76. 

- (194)  The  compound  interest  on  a certain  sum  at  4 per 
cent,  for  2 years  exceeds  the  simple  interest  for  the  same 
time  at  the  same  rate  by  $6  ; what  is  the  sum  ? 

(195)  Two  ships  are  built.  Twice  as  many  ship-carpen- 
ters are  employed  about  the  first  as  about  the  second ; the 
first  is  built  in  9 months,  &e  second  in  8 months ; the  wagee 
of  each  man  of  the  first  set  are  25  cents  per  hour,  and  they 
work  12  hours  a day ; the  wages  of  each  of  the  second  set 
are  18  cents  per  hour,  and  they  work  10^  hours  a day.  Thf 
cost  of  the  first  in  carpenters’  wages  was  $800  00 ; what  war 
that  ef  the  sec<i^  ? 
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(196)  A person  leaves  $12670  to  be  divided  among  his  five 
children  and  three  brothers,  so  that,  after  the  legacy  duty 
has  been  paid,  each  child’s  share  shall  be  twice  as  great  as 
each  brother’s.  The  legacy  duty  on  a child’s  share  being 
one  per  cent.,  and  on  a brother’s  three  per  cent.,  find  what 
each  will  receive  ? 


(197)  Two  persons,  A and  B,  meet  to  settle  their  accounts. 
A has  years  previously  lent  B $500 ; and  B has  a bill  of 
$360 '50  against  A,  for  which  he  is  to  allow  nine  months’  dis- 
count ; if  the  interest  in  each  case  is  4 per  cent,  per  annum, 
what  has  B to  pay  A ? 

' — (198)  A grocer  buys  4 cwt.  3 qr.  14  lb.  of  sugar  at  ^1  16s. 
8(7.  per  cwt,  (long  cwt.),  and  sells  it  at  4^d.  per  lb.;  how 
much  does  he  gain  or  lose  per  cent.  ? 

I — - (199)  If  when  25  per  cent,  is  lost  in  grinding  wheat,  a 
country  has  to  import  10000000  quarters,  but  can  maintain 
itseh  on  its  own  produce  if  only  5 per  cent,  be  lost,  find  the 
quantity  of  wheat  grown  in  the  country. 

-^.(200)  A man  rows  down  a river  18  miles  in  4 hours  with 
the  stream,  and  retxirns  in  12  hours ; find  the  rate  at  which 
he  rows,  and  the  rate  at  which  the  stream  flows. 


(201)  Show  that 

1 

1 + i , 


+ 


5 + 


4 + 


3 + 


1 

4 + V 


3 + 


2 + 


5 ^ 1 

^(202)  A and  B can  do  a piece  of  work  in  6 days,  B and  G 
1 8 days,  A,  B,  and  (7  in  4 days.  How  long  would  A and 
C take  to  do  it  ? 

(203)  If,  by  selling  an  article  for  $38.25,  8 percent,  is  lost, 
yiiat  j)er  cent,  is  gained  or  lost  by  selling  it  for  $57  ? 

(204)  A French  metre  contains  39‘371  English  inches : 
express  to  three  decimal  places  an  English  mile  in  metres. 


j (205)  A tradesman  marks  his  goods  with  two  prices ; the 
pne  for  ready  money,  the  other  for  6 months’  credit,  the  rate 
of  interest  being  5 per  cent,  per  annum ; if  the  credit  price 
of  an  article  be  $2.05,  what  ought  its  ready -money  price  to 
be?  . " 
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(206)  Compound  interest  reckoned  faarterly  at  2%  is  equal 
to  what  interest  reckoned  yearly  ? 

— (207)  A person  having  $9790  in  the  Toronto  city  6 per 
cent,  bonds  sells  out  at  98^,  and  invests  the  proceeds  in  Bank 
of  Montreal  stock  at  177i,  which  pays  a dividend  of  12  per 
cent,  per  annum.  Find  the  change  in  his  income,  broker- 
age in  each  transaction  being  \%. 

' ^ (208)  I buy  wheat  at  89s.  a quarter,  and  some  of  a supe- 
rior quality  at  6«.  per  bushel : in  what  proportions  must  I 
mix  them,  so  as  to  gain  26  per  cent,  by  seUmg  the  mixture 
at  67«.  6d.  per  quarter  ? 

(209)  The  weight  of  a cubic  foot  of  ^ater  being  1000  oz., 
find  the  weight  of  a rectangular  block  of  gold,  8 inches  in 
length,  2 inches  in  thickness,  and  8 is  breadth  ; the  weight 
of  a mass  of  gold  being  19*26  times  the  weight  ol  an  equal 
bulk  of  water. 

— (210)  The  content  of  a cistern  is  the^  sum  of  two  cubes 
whose  edges  are  10  inches  and  2 inches,  and  the  area  of  its 
base  is  the  difference  between  two  squares  whose  sides  are 
1^  and  is  feet.  Find  its  depth. 


(211)  Find  the  value  of  •86714285f  of  £10.  14s.  Id.  accu- 
rately ; and  show  that  the  error  committed  by  neglecting  all 
decimals  of  an  order  higher  than  the  fifth  is  less  than  Tjxll 
of  a penny. 

(212)  The  sum  of  $327  is  borrowed  at  the  beginning  of  a 
year  at  interest,  and  after  9 months  have  passed  $400  more 
is  borrowed  at  a rate  of  interest  double  that  which  the  former 
sum  bears.  At  the  end  of  the  year  the  interest  on  both 
loans  is  $26.36.  What  is  the  rate  of  interest  in  each  case  ? 

(218)  A dealer  purchases  a liquid  &t  4s.  the  gallon,  and 
dilutes  it  with  so  much  water  that,  when  he  sells  the  com-U 
pound  at  3s.  a gallon,  he  gains  20  per  cent,  on  his  outlay.H 
How  much  water  is  there  in  every  gallon  of  the  compound|| 

sold  ? n 

(214)  The  discount  on  $666.60  for  9 months  is  $16.60 
find  the  rate  of  interest.  ||< 

‘ ‘ ' (216)  A merchant  lost  a cargo  at  gea  which  he  had  in-|| 
lured  ; the  broker  offered  him  a sum  of  money  for  his  los3,H 
which  the  merchant  refused  as  being  10  per  cent,  below  theH 
estimated  value  of  his  loss;  the  broken  then  offered  $879.7fiW 
more  than  he  offmred  at  first,  and  the  whole  amount  of  thfH 


L 


ijMj^jk.nov 
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feoond  off«r  was  5^' per  cent,  in  excess  of  the  estimated 
Talue.  What  was  that  value  ? 


«am>  (216)  A man  wishing  to  sell  a horse,  asked  25  % more 
than  it  cost;  he  finally  sold  it  for  15  % less  than  his  asking 
price,  and  gained  $5.76.  How  much  did  the  horse  cost  and 
what  was  the  asking  price  ? 

^ (217)  If  15  masons,  working  10  hours  a day,  can  build  a 
! wall  6 ft.  high  and  100  yd.  long,  in  6 days,  how  long  will  it 
I take  7 masons,  working  9 hours  a day,  to  build  a wall  9 ft. 

I high  and  140  yd.  long  ? 

(218)  A bankrupt’s  assets  are  $2700,  out  of  which  he  pays 
I 76  cents  in  the  dollar  on  half  his  debts,  and  60  cents  on  the 
I other  half.  What  is  the  amount  of  his  debts  ? 

L (219)  If  a ship  containing  160  hhd.  of  wine  pays  for  toll 
r at  the  Suez  Canal,  the  value  of  2 hhd.,  wanting  $80 ; and 
i another,  containing  240  hhd.,  pays  at  the  same  rate,  the 
^ value  of  2 hhd.  and  $90  besides  ; what  is  the  value  of  wine 
I per  hhd.  ? 

(220)  A picture-gallery  consists  of  three  large  rooms ; the 
first  is  20  yd.  long,  20  yd.  broad,  and  6 yd.  high  ; the  other 
two  are  20  yd.  long,  20  yd.  broad  and  6 yd.  high.  Sup- 
posing the  walls  to  be  covered  with  pictmes,  except  the 
I doors,  which  are  8 ft.  high  and  8 ft.  wide,  and  of  which  each 
room  has  two,  what  will  be  the  number  of  pictures,  the 
average  size  being  8 feet  by  8 feet  ? 


3-6  - 1‘88  1 8-1  X *101 

(321)  Sm.pUfy  X ^ 


.(222)  Find  the  square  roots  of  16876 *248001  and 


81*36 


(223)  A general,  after  losing  a battle,  found  that  he  had 
only  two -thirds  of  his  army  left  fit  for  action  ; one  ninth  of 
the  army  had  been  wounded,  and  the  remainder,  2000  men, 
' killed  or  missing ; of  how  many  did  the  army  consist  before 
, the  battle  ? 


f* — ‘ (224)  A contractor  sends  in  a tender  of  $20,000  for  a oer- 
cain  work  *,  a second  sends  in  a tender  of  $19000,  but  stipu- 
lates to  be  paid  12000  every  three  months  ; find  the  differ- 
ence between  tenders,  supposing  the  work  in  both  oases  to 
; be  finished  in  two  years,  and  money  to  1^  worth  7|  per  oent^ 

' simple  interest- 


■XAMZKATION  ViJPlIlS. 


^ (225)  What  sum  of  money  iamst  be  left  in  order  that,  after 
a legacy  duty  of  10  % has  been  paid,  the  remainder  being 
invested  in  the  Dominion  6 per  cents,  at  91|- . may  give  a 
yearly  income  of  #450,  brokerage  at  | %. 

— (226)  If  two  boys  and  one  man  can  do  a piece  of  work  in 
4 hours,  and  two  men  and  one  boy  can  do  the  same  in  8 
hours,  find  in  what  times  a man,  a boy,  and  a man  and  a 
boy  together,  respectively,  could  do  the  same. 

(227)  Show  that  the  interest  on  $15840  for  8 months  at 
8 per  cent,  is  equal  to  the  discount  on  $3698  for  15  months 
at  7i  per  cent. 

(228)  A piece  of  work  has  to  be  finished  in  86  days,  and 
15  men  are  set  to  do  it,  working  9 hours  a day ; but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done 
if  3 additional  men  be  then  put  on,  how  many  hours  a day 
win  all  have  to  work  so  as  to  finish  the  task  ia  time  ? 

(229)  The  interest  on  a certain  sum  at  simple  interest  is 
$360,  and  the  discount  $340  for  the  same  time  and  rate. 

_^What  is  the  sum  ? 

(230)  The  breadth  of  a room  is  twice  it'j  height  and  hall 
Hs  length,  and  the  contents  are  4096  cubic  feet.  Find  the 
iimensions  of  the  room. 


(281)  If  1 lb.  of  tea  be  worth  60  oranges,  and  70  oranges 
be  worth  84  lemons,  what  is  the  value  of  a pound  of  tea  when 
a lemon  is  worth  a penny  "? 

.^■(282)  Ai.  a certain  battle  two-thirds  of  the  defeated  army 
ran  away  with  their  arms,  five-sevenths  of  the  remainder 
left  their  aims  on  the  field,  and  of  the  rest  seven-eights  were 
missing,  the  remaining  600  being  either  killed  or  wounded. 
Find  the  whole  number  of  the  army. 


ti 
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(238)  If  gold  be  at  a premium  of  20  per  cent.,  and  a person 
buy  goods  marked  135  dollars,  and  offer  gold  to  the  amount 
of  135  dollars,  what  change  ought  he  to  receive  in  notes,  5' 
per  cent,  being  abated  for  ready  payment  ? 

(284)  Show  that  the  diiTcrenco  between  the  interest  and 
the  discount  on  the  same  sum  for  the  same  lime  is  the 
interest  of  the  discount. 

(235)  I bought  20  lbs.  of  opium  by  Avoir,  wt.  r-  •''6  ols.  per 
ovi.,  :vai  sold  by  Troy  wt.  at  60  cts.  per  oz.  Dn.l  i u or  * 
lose  and  how  much  ? 1“, 

tO] 

'tm  (2B6)  By  investing  a certain  sum  of  money  in  the  6 per 
seut-s  at  9i^  a man  obtains  an  inoome  of  §320 , what  would 


he  obtain  by  investing  an  ©qtiai  sism  in  tho  S per  oonts  at  80. 
■*  (237)  A tradosjxian  makes  a deduction  of  10  per  cent,  for 
ready  money  on  a bill  of  $28  due  in  12  months,  receiving 
$26.20.  Find  the  difference  betv/een  this  sum  and  the  pre- 
sent worth  of  the  debt,  reckoning  interest  at  10  per  cent. 

V (238)  M invests  one-third  of  his  property  in  bank  stock, 
one-aixth  in  Consols,  and  the  remainder  in  railway  shares. 
When  he  sells  out  he  makes  a profit  of  6 per  cent,,  8 per 
cent.,  and  2 per  cent,  respectively  on  the  investments,  and 
realise  ^6190.  Required  the  amount  of  his  property 
originally. 

•*  (289)  Mr.  A sent  ^6681  to  his  agent  with  instructions  to 

' deduct  liis  com.  at  2^%,  and  invest  the  balance  in  fiour  at 
$7.50  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  $il9,  at  what  must  the  flour  be  sold  per  bbl.  so 
as  to  make  a profit  of  20%  ? 

f240)  How  many  bricks,  9 inches  long,  4^  broad,  and  4 
thick,  will  bo  required  for  a wall  60  feet  long,  20  ft.  high, 
and  4 ft.  thick,  allowing  6|  percent,  of  the  space  for  mortar? 


(241)  What  is  the  value  of 

•25  of  of  of  8 guineas  f 

/^242)  A work  can  be  accomplished  by  A and  B in  A days ; 
by  A and  (7  in  6 days  ; by  B and  0 in  8 days.  Find  in  what 
time  it  would  be  accomplished  by  all  working  together. 

(243)  A man  hired  a labourer  to  do  a certain  amonut  of 
work,  on  the  agreement  that  for  every  day  he  worked  h© 
should  have  31-50,  but  that  for  every  day  lie  absented  him- 
self he  should  lose  60  cents.  He  worked  twice  as  many  days 
as  he  absented  him'self,  and  received  on  the  whole  $7-2. 
Find  hov/  long  he  was  doing  the  work. 

(3'4) 
per  ion 
receive '? 

(245)  If  $10  is  a proper  discount  off  $210  for  3 months, 
(what  should  be  a proper  discount  off  the  same  sum  for  1 
year? 

■►(246)  The  price  of  gold  in  this  country  is  17s.  lO-Jd. 
an  ounce  ; find  the  least  number  of  ounces  which  can  be 
«oin» -i  into  an  exact  number  of  sovereigns,  and  the  number 
af  sovereigns  so  coined. 


A legacy  of  3146000  is  left  to  three  sons  in  the  pro 
of  I,  I,  and  i respectively : how  much  will  each 
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•^247)  A merchant  in  Toronto  instructed  his  agent  in  Mon< 
treal  to  sell  a consignment  of  flour  at  $7.60  per  barrel  and 
invest  the  proceeds  in  Montreal  bank  stock  at  174^,  which 
pays  half-yearly  dividends  of  7 %.  If  the  merchant’s  first 
dividend  is  $446.60,  and  commissions  of  1 % and  ^ % be 
allowed  on  the  transactions,  respectively,  how  many  barrels 
of  flour  were  sold  ? 

(248)  State  the  connection  between  Troy  and  Avoirdupois 
weights.  A ring  weighs  1 dwt.  4 gr.,  and  is  wortn  ^1.  2s.  ; 
if  1060  of  such  rings  be  packed  in  a box  weighing  lb., 
what  would  it  cost  to  convoy  them  144  miles  at  the  rate  of 
6a.  per  long  ton  per  mUe,  insiuranoe  being  demanded  at  the 
rate  of  ^ per  cent.  ? 

(249)  How  long  will  it  be  before  $2600  put  out  to  com- 
pound interest  at  10  per  cent,  per  annum  will  obtain 
$1727.68}  as  interest  ? 

(260)  The  breadth  of  a room  is  two-thirds  of  its  length  and 
three-halves  of  its  height,  and  the  contents  are  6882  cubic 
feet.  Find  the  dimensions  of  the  room. 


(261)  Multiply  82866  by  121711,  using  8 lines  of  multi- 
plication only. 


(262)  Simplify 


2-8  of  2‘27 
1-186 


4-4 -2  83  6-8  of  8 

1-6+2-629  ° 2-25 


(253)  An  agent  received  $21.70  for  collecting  a debt  of 
$2480.  What  rate  was  his  commission  ? 

(264)  A man  sells  out  of  the  U.  S.  6’s  6-20  of  86  at  92|  and 
realizes  $25760.  If  he  invest  the  proceeds  in  Erie  E.  B. 
stock  at  45,  which  pays  a yearly  dividend  of  8^%,  what 
alteration  in  his  income  has  ensued,  brokerage  on  each  ol 
the  two  transactions  being  ? 

(266)  A farmer  bought  a horse  for  a bill  of  $292,  due  in  1 
month,  and  sold  him  for  a bill  of  $848,  due  in  4 months. 
What  did  he  gam  per  cent.,  money  being  worth  4ji%  ? 

^ (256)  A man  and  a boy  are  to  work  on  alternate  days  at 
a piece  of  work,  which  would  have  occupied  the  boy  alone 
13  days.  If  the  boy  take  the  first  day,  the  work  will  be 
finished  half  a day  later  than  if  the  man  commences.  Find 
how  long  they  would  take  to  do  it  working  together. 

^ ’ (267)  Two  men  invest  $800  and  $100  in  a machine  ; it 
works  6 months  for  each  of  them ; determine  what  one 
must  pay  the  other,  if  they  would  have  made  30  per  cent, 
on  the  money  by  letting  the  machine. 
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(268)  A owes  B $2725,  and  offers  to  pay  him  at  a certain 
rate  of  discount  instantly,  instead  of  at  the  end  of  two  years, 
when  the  debt  will  be  due.  B can  place  out  the  money, 
which  he  will  receive,  at  6 per  cent,  interest,  and  by  that 
means  gain  $26  on  the  transaction.  At  what  rate  is  the 
discount  calculated  ? 

. (269)  If  86  men,  working  8 hours  a day  for  16  days,  can 
dig  a trench  72  yards  long,  18  wide,  and  12  deep,  in  how 
many  days  wiU  82  men,  working  12  hours  a day,  dig  a 
trench  64  yards  long,  27  wide,  and  18  deep  ? 

« (260)  A man  discounts  a bill  of  £180  drawn  at  4 months 
at  60  per  cent,  per  ann.,  and  insists  on  giving  in  part  pay- 
ment 6 dozen  of  wine,  which  he  charges  at  4 guineas  a 
dozen,  and  a picture,  which  he  charges  at  £19.  How  much 
ready  money  does  he  pay  ? If  the  cost  to  the  man  of  the 
wine  and  the  picture  be  only  one-fourth  of  the  sum  he  has 
charged  for  them,  what  is  the  real  interest  the  man  has  been 
charged  ? 


(261)  One-tenth  of  a rod  Is  coloured  red,  one-twentieth 
orange,  one-thirtieth  yellow,  one-fortieth  green,  one-fiftieth 
blue,  one-sixtieth  indigo,  and  the  remainder,  which  is  802 
inches  long,  violet,  what  is  the  length  of  the  rod  ? 

(262)  The  discount  on  a certain  sum  due  9 months 
hence  is  $20,  and  the  interest  on  the  same  sum  for  the  same 
time  is  $20.76.  Find  the  sum  and  the  rate  of  interest. 


(263)  Two  persons,  walking  at  the  rate  of  8 and  4 miles 
* per  hour  respectively,  set  off  from  the  same  place  in  opposite 
directions  to  walk  around  a park,  and  meet  in  10  minutes. 
Find  the  length  of  the  walk  round  the  park. 

*-  (264)  In  a hundred  yards  race  A can  give  B four  and  C 
five  yards  start : if  B were  to  race  C,  giving  him  one  yard  in 
a hundred,  which  would  win  ? 

h (266)  A man  buys  an  article  and  sells  it  again  so  as  to 
gain  6 per  cent.  If  he  had  bought  it  at  6 per  cent,  less,  and 
sold  it  for  $1  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(266)  If  the  difference  between  the  simple  and  compound 
interest  on  a sum  of  money  for  two  years  at  6 per  cent,  be 
$8,  find  the  sum. 

, (267)  If  7 per  cent,  be  gained  by  selling  goods  for  $69.66, 
what  will  be  gained  or  lost  by  selling  them  for  $61.76. 
^(268)  A draft  on  Dublin  for  £360  cost  $1,786.10 ; what 
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was  the  course  of  excliange,  com.  cliarged  at  tlie  rate  of  | st 
cent.  ? 

(2G9)  A banker,  in  discounting  a bill  due  in  3 months  at 
8 per  cent.,  charges  $16  more  than  the  true  discount.  Find 
the  amount  of  the  bill. 

(27!))  A grocer  mixes  l8  pounds  of  coffee  at  30  cents  a 
pound  with  12  pounds  of  chicory  at  5 cents  a pound  ; at 
v/hat  price  must  he  sell  the  mixture  to  gain  25  per  cent.  ? 


(271)  The  following  rule  has  been  given  to  dhdde  by 
3-14159  : “ Multiply  by  7,  divide  by  11,  then  by  2,  and  add 
f(th  of  To\vot^i  of  result.”  Find  the  error  made  in  obtain- 
ing 1 -r-  3-14159  by  this  process. 

3 + 4 _ 

(272)  Prove  that  47)75  is  greater  than  | and  less  than 

(273)  The  estate  of  a bankrupt  (value  $21000)  is  to  be 
divided  among  four  creditors,  whose  claims  are,  A’s  to  6’s 
as  2 to  3,  il’s  to  O’s  as  4 to  5,  C’s  to  D’s  as  6 to  7.  What 
must  each  receive  ? 

(274)  Which  is  the  more  profitable  to  buy  flour  at  $6.50 
on  6 months,  or  $6.30  cash,  money  being  worth  8 % ? 

(275)  If  $10.50  be  a person’s  income  tax  at  1 ^ cents  on 
the  dollar,  how  much  in  the  dollar  is  it  when  his  income- 
tax  is  $12.25  ? 

(27G)  If  9 tons  cwt.  of  iron  be  sold  for  81260,  and  the 
gain  on  it  be  20  per  cent.,  what  was  the  cost  per  cwt.  ? 

(277)  I send  to  my  agent  in  Montreal  $3000  to  invest  in 
tea  at  75  cents  per  lb. ; he  deducts  his  commission  of  2 per 
cent,,  and  invests  the  balance.  At  what  must  I sell  per  lb. 
so  as  to  make  a clear  profit  of  25  per  cent,  after  paying 
freiglitage  $30,  and  insurance  at  the  rate  of  | per  cent.  ? 

(278)  A banker  borrows  money  at  3 per  cent.,  and  pays 
the  ioterest  at  the  end  of  the  year;  he  lends  it  out  at  5 per 
cent.,  but  receives  the  interest  half-yearly,  and  by  this  means 
gains  8200  a year  ; hov/  much  does  he  borrow  ? 

(279)  A dealer  sends  out  250  lbs.  of  tea  at  80  cents  per  lb. 
and  allows  2^  per  cent,  on  the  price  for  the  expense  of  car- 
riage. Supposing  the  whole  amount  of  carriage  to  come  to 
$9.30,  how  much  wifi  the  customer  have  to  pay  ? 

^ (280)  A plate  of  gold,  3 inches  square  and  one-eighth  of 
an  inch  thick,  is  exten^ded  by  hammering  so  as  to  cover  a 
surface  of  vards  square  ; find  its  proper  thickness. 
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(281)  A man  having  a flock  of  sheep  sold  8 per  cent,  of 
them  to  A , 90  to  B,  3^  per  cent,  of  the  remainder  to  C,  and 
29  to  i).  He  then  had  550  left.  How  many  had  he  at  first  ? 

(282)  The  product  of  the  1st  and  2nd  of  three  numbers  is 
176382  ; of  the  1st  and  3rd  is  279152  ; of  the  2nd  and  3rd  is 
21549G  : what  are  the  numbers? 

(283)  Find  the  rate  of  2 trains  160  ft.  and  180  ft.  long 
respectively  which  pass  each  other  going  the  same  way  in 
15  secs.,  and  going  in  opposite  directions  in  3 secs. 

(284)  By  selling  tea  at  72  cents  a pound  a grocer  clears  ^ 
of  his  outlay.  He  then  raised  the  price  to  90  cents.  What 
does  he  clear  per  cent,  by  the  latter  price  ? 

(285)  A grocer  buys  If  ewt.  of  tea  at  60  cents  per  lb.  and 
|2f  cwt.  of  tea  at  50  cents  per  lb.,  and  mixes  them;  he  sells 
1 24  cwt.  at  55  cents  per  lb.  : at  what  rate  must  he  sell  the 
remainder  to  gain  20  per  cent,  on  his  outlay  ? 

j (286)  In  England  gunpowder  is  made  of  75  jiarts  nitre, 
jlO  sulphur,  and  15  charcoal;  in  France  of  77  parts  nitre,  9 
^sulphur,  and  14  charcoal:  if  half  a ton  of  each  be  mixedj 
iwhat  weight  of  nitre,  sulphur,  and  charcoal  will  there  be  in 
Lthe  compound  ? 

V (287)  A ship  40  miles  from  the  shore  springs  a leak,  which 
ladmits  3f  tons  of  water  in  12  minutes.  60  tons  would 
suffice  to  sink  her ; but  the  ships  pumps  can  throw  out  12 
tons  of  water  in  an  hour.  Find  the  average  rate  of  sailing 
that  she  may  reach  the  shore  just  as  she  begins  to  sink. 

L (288)  The  receipts  of  a railway  company  are  aj)portioned 
in  the  following  manner : 48  per  cent,  for  the  working  ex- 
penses, 10  per  cent,  on  one-fifth  of  the  capital,  and  the 
remainder,  §32010,  for  division  among  the  holders  of  the 
'est  of  the  stock,  being  a dividend  at  the  rate  of  4 per  cent. ; 
Ind  the  capital  and  the  receipts. 

(289)  If  the  discount  on  a sum  duo  at  the  end  of  2f  years 
p 1 7-  of  the  simple  interest,  at  what  rate  is  that  calculated  ? 
I (f90)  If  a crew,  which  can  row  from  A t.  B in  60  minutes, 
I'an  row  from  B to  A in  55  minutes,  compare  the  rates  of  the 
Btream  and  boat. 


(6)  6J  + 5^  X 3|-7i 
3i  + 2i-4-iV 


(291)  Simplify 


(^) 


2 -f 


1 

5+6 


If+-(1|X14|) 
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H (292)  If  3 men  and  5 women  do  a piece  of  work  in  8 days, 
which  2 men  and  7 children  can  do  in  12 ; find  how  long  18 
men,  14  children,  and  16  women  working  together  will  take 
0 do  it. 

(298)  A person  possessing  ^10000,  8 per  cent,  consols, 
sells  out  when  they  are  at  98^f,  and  invests  the  proceeds  in 
4 per  cent,  stock  at  101^ : find  the  change  in  his  income, 
allowing  ^ per  cent,  commission  on  each  transaction. 

(294)  Five  men  do  ’6006  of  a piece  of  work  in  2*12  hours: 
how  long  will  6 boys  take  to  finish  it,  it  being  knoMm  that  8 
men  and  7 boys  have  done  a similiar  piece  of  work  in  8 
hours  ? 


(296)  A watch  set  accurately  at  12  o’clock  indicates  10 
minutes  to  6 at  6 o’clock ; what  is  the  exact  time  when  the 
watch  indicates  6 o’clock  ? 

(296)  A does  { of  a.  piece  of  work  in  20  days,  and  then 
gets  B to  help  him.  They  work  together  for  2 days,  when  B 
leaves  and  A finishes  the  work  in  half  a day  more.  How 
long  would  B have  taken  to  do  the  whole  ? 

(297)  The  wages  of  6 men,  8 women,  and  1 child  amount 
to  $84,  a man  receiving  twice  as  much  as  a woman,  and  a 
woman  three  times  as  much  as  a child.  What  will  be  the 
wages  of  6 men,  2 women,  and  6 children  ? 

(298)  If  6 per  cent,  be  gained  by  selling  a horse  for 
$132.60,  how  much  per  cent,  is  lost  by  selling  him  for* $116  ? 

"”'^(299)  A person  invests  $6826  in  6 per  cent,  stock  at  91 ; 
he  sells  out  $5000  stock  when  it  has  risen  to  98^,  and  the 
remainder  when  it  has  fallen  to  86.  How  much  does  he 
gain  or  lose  by  the  transaction  ? If  he  invest  the  produce 
in  M.  B.  S.,  which  pays  a dividend  of  12  per  cent.,  at  176, 
what  is  the  difference  of  his  income  ? 


(800)  The  flooring  of  a room,  14  ft.  8 in.  long  by  18  ft. 
in.  broad,  is  composed  of  ^ in.  planks,  each  8 in.  wide  and 
10  ft.  long.  How  many  will  be  reouired  ; and  what  will  b( 
the  weight  of  the  whole,  if  1 ouWe  moh  of  wood  weighs  hal 
an  ounce? 


129-4947 

(801)  Find  the  square  roots  of  4967 -6681  and 

(802)  At  what  rate  will  $167.60  amount  to  $189  in 

years  ? ^ 

(808)  Two  bills  for  $273.76  and  $46  6.87|  are  due  on 
Ihid  and  22nd  July  respectively.  Wh  *t  is  their  value  on  i 
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I2tli  July,  interest  being  reckoned  at  the  rate  of  5 per  cent, 
per  annum  ? 

(304)  If  a cask  contain  3 parts  wine  and  1 part  water, 
how  much  of  the  mixture  must  be  drawn  off  and  water  sub- 
Btituted  for  the  mixture  in  the  cask  to  become  half  and  half? 
a^[B05)  Three  tramps  meet  together  for  a meal;  the  first 
has  6 loaves,  the  second  3,  and  the  third,  who  has  his  share 
of  the  bread,  pays  the  other  two  8 half-pence ; how  ought 
they  to  divide  the  money  ? 

(306)  If  the  discount  on  a bill  due  8 months  hence  at 
per  cent,  per  annum  be  $48.75,  what  is  the  amount  of  the 
bill? 

»»k  (307)  began  business  with  a certain  capital.  The  first 
year  he  gained  20%,  which  he  added  to  his  capital;  the 
second  year  he  | gained  37^%,  which  he  also  added  to  his 
capital;  the  third  year  he  lost  40%,  and  now  found  himself 
$200  worse  than  when  he  began  business.  Find  the  capital 
jwith  which  he  began. 

I (308)  A man  sells  two  horses  for  $100  each,  and  by  so 
doing  gains  25  per  cent,  on  one  horse  and  loses  25  per  cent, 
on  the  other.  What  did  the  horses  cost  him  ? Does  he  gain 
or  lose  on  the  whole  ? 

(309)  The  difference  between  the  interest  and  the  discount 
en  a certain  sum  of  money  for  6 months,  at  4 per  cent.,  is 
|2 : what  is  the  sum  ? 

! (310)  A cistern  without  a top  is  27  ft.  long,  22  ft.  wide, 
and  6 ft.  6 in.  deep  : what  will  it  cost  to  paint  it  inside  and 
; rat,  at  4^  cents  a square  yard  ? 


(311)  Simphfy 
(a)  8-i 


divided  by  1 -f 


2 — 


6 + i 

5^  - 3j  -4-  lA  + ^ 
9,-A- 


4 + 


3 + i 


(^)  — 3^  + _ 

(312)  Three-fourths  the  selling  price  of  goods  is  20%  less 
ran  cost.  Find  the  gain  per  cent,  at  which  the  goods  are 
lid. 

(313)  A sum  of  money  amounts  in  10  yrs.  at  7^%  simple 
terest  to  $787^.  In  how  many  years  will  it  amount  to 
90. 


KSAMINATION  :?AFEK9, 


'*^(814)  I spent  25%  more  than  my  in  com®  In  a,  eertsia 
year  for  each  of  the  next  four  years  I saved  6|%  of  it  and 
then  I had  found  that  I had  lived  within  it  and  had  ^0 
besides.  What  was  my  income. 

(815)  A school  rate  of  5 mills  per  dollar  and  a general 
purpose  rate  of  8 mills  in  the  dollar  produce  a tax  of  $101.40  ; 
find  the  assessed  value  of  the  property. 

(316)  A grocer  has  225  lb.  of  tea,  of  which  he  sells  45 
lb.  at  72  cents  per  lb.,  and  only  gains  8 per  cent,  at  this 
price.  He  now  raises  the  price  so  as  to  gain  10  per  cent, 
on  the  whole  outlay.  What  is  the  price  when  raiseu  ? 
—“(817)  If  I owe  $2,000,  to  be  paid  in  4 months’  time,  and 
I pay  $600  now,  what  extension  of  time  ought  to  be  allowed 
me  for  the  payment  of  the  remainder,  reckoning  money  to 
be  worth  8 per  cent,  per  annum  simple  interest  ? 
w (318)  A and  B run  a mile  race  : at  first  A runs  11  yards  i 
to  B's  10  ; but  after  A has  run  half  a mile  he  tires  and  runs 
9 yards  in  the  time  in  which  he  at  first  ran  11,5  running] 
at  his  original  rate.  'Which  wins,  and  by  how  much  ? 

(819)  A woman  buys  a certain  number  of  eggs  at  21  a] 
shilling,  and  the  same  number  at  19  a shilling ; she  mixeaj 
them  together  and  sells  them  at  20  a shilling  : how  muo] 


does  she  gain  or  lose  per  cent,  by  the  transaction  ? 


(820)  A room  whose  height  is  il  feet,  and  length  twiee| 
its  breadth,  takes  143  yards  of  paper  2 feet  wide  for  its  for 
walls  : how  many  yards  of  gilt  moulding  will  be  required  I 


(321)  Simplify 
4|  + liJ  — 


2^ 


61  X 3i  - -j-  X If +1| 


and  find  their  sum. 

(322)  Simplify  (-008  of  £2.  Is.  8d.-f-S'4M  of  £3.  6s.)  X 5M 

(823)  Two  boys,  A and  B,  come  into  school  piinctualli 
by  their  own  watches,  which  are  qmte  right  at  9 o’clock  oi 
Monday  morning.  A’s  watch  gains  two  minutes,  and  5’| 
watch  loses  a minute  and  a half  every  day : find  how  muc* 
later  B will  be  than  A at  Friday  afternoon  school,  2 p.m. 

(824)  Two  gangs  of  6 and  9 men  ai;e  set  to  reap  two  field 
of  35  and  45  acres  respectively.  The  first  gang  works 
hours  in  the  day,  and  the  latter  8 hours.  If  the  first  gan| 
complete  their  work  in  12  days,  in  how  many  days  will 
second  gang  complete  theirs  ? 
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(825)  A grocer  bays  some  tea  at  48  cents  per  lb.  and  some 
at  66  cents ; in  what  proportion  must  he  mix  them  that 
when  he  sells  at  72  cents  per  lb.  he  may  be  making  a proiit 
of  20  per  cent.  ? 

(826)  A pays  $3.60  more  tax  than  B,  their  incomes  being 
equal:  living  in  different  towns,  they  are  rated  at  cents 
and  1 J cents  in  the  doUar  respectively  : what  is  A's  income  ? 

(827)  A bankrupt  can  pay  40  cents  in  the  $ i if  his  assets 
were  $600  more  he  could  pay  46  cents.  Find  his  debts  and 
his  assets. 

(328)  If  a piece  of  wo.rk  can  be  done  in  50  days  by  35  men 
working  at  it  together,  and  if,  after  working  at  it  for  12  days, 
16  of  the  men  were  to  leave  the  work  ; find  the  number  of 
days  in  which  the  remaining  men  could  finish  the  work. 

(329)  Alfred  owed  Kobert  two-thirds  of  the  amount  that 
Robert  owed  Charles  ; and  to  settle  matters,  Robert  gave 
lOd.  to  Alfred,  who  then  paid  Charles : what  did  Robert  owe 
Charles  ? 

(330)  The  length,  breadth  and  height  of  a wooden  box  are 
4 ft.,  2}  ft.,  3 ft.  respectively.  Find  the  cost  of  painting  the 
outside  at  Is.  3i.  a square  yard. 


(831)  Simplify 

3|X1A+4A-Bj^  ^ 

and  find  their  sum. 


X (3|X6|)— 17i, 


(332)  A man  walks  a certain  distance,  and  rides  back  in 
8 hours  45  min.:  he  could  ride  both  ways  in  2|  hours.  How 
long  would  it  take  him  to  walk  both  ways  ? 

(333)  I have  to  be  at  a certain  place  in  a certain  time,  and 
I find  that,  if  I walk  at  the  rate  of  4 miles  per  hour,  I shall 
be  five  minutes  too  late,  if  at  the  rate  of  6 miles  per  hour,  I 
shall  be  10  minutes  too  soon.  How  far  have  I to  go  ? 

(334)  A,  R,  <7,  and  2)  enter  into  partnership  : A and  B 
contribute  $1390,  B and  0 $1590,  G and  I>  $1810,  A and  D 
$1610,  A and  G $1500  : they  gain  $1162  : what  is  the  share 
of  each  ? 


(336)  On  a stream,  B is  intermediate  to  and  equidistant 
from  A andrC;  a boat  can  go  from  A to  B and  back  in  6 hr. 
15  min.,  and  from  A to  C in  7 hr.  How  long  would  it 
take  to  from  C to  A ? 


(886)  I have  a certain  sum  of  money  wherewith  to  buy  a 
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certain  nnmber  of  nuts,  and  I find  that  if  I buy  at  the 
of  40  for  10  cents  I shall  spend  5 cents  too  much  ; if  at  the 
rate  of  50  for  10  cents,  10  cents  too  little.  How  much 
money  had  I ? 

(337)  If  A has  $38940  to  invest,  and  can  buy  Toronto 
city  6%  bonds  at  98:^-,  or  Montreal  Corporation  Consolidated 
7%  stock  at  H7i,  hov/  much  will  the  one  transaction  be 
better  than  the  other,  brokerage  being  ? 

^ (338)  What  must  be  the  face  of  the  note  for  3 mos.  made 
• on  18th  Aug.,  so  that  discounted  at  7^  per  cent,  on  the  day  of 
making  at  the  bank  the  proceeds  may  be  $14315  ? 

^ (339)  If  in  a meadow  of  20  acres  the  grass  grows  at  a 
uniform  rate,  and  133  oxen  consume  the  whole  of  the  grass 
on  it  in  13  days,  or  that  28  oxen  5 acres  of  it  in  16  days  : 
how  many  oxen  can  eat  up  4 acres  of  it  in  14  days  ? 

(340)  In  a constituency,  in  which  each  elector  may  vote 
for  two  candidates,  half  of  the  constituency  vote  for  A,  but 
divide  their  votes  among  B,  C,  D,  E,  in  the  proportions  of 
4,  3,  2,  1 ; of  the  remainder,  half  vote  for  B,  and  divide 
their  votes  among  G,  E,  E,  in  the  proportions  of  3,  1,  1 ; 
two-thirds  of  the  remainder  vote  for  D and  E,  and  540  do 
not  vote  at  all ; find  the  order  on  the  poll,  and  the  whole 
number  of  electors. 


A (343)  When  the  New  York  gold  market  is  at  104f,  what 
'would  I get  for  $2304.50  currency. 

_,.k  (344)  A person  invests  $9450  in  per  cent,  stock,  so  as 
lO  receive  an  income  of  $787.50 ; what  was  the  price  of  the 
stock  ? 

»^(345)  Two  pipes  A and  B,  would  fill  a cistern  in  25  min- 
utes and  30  minutes  respectively.  Both  are  opened  together, 
but  at  the  end  of  8f  minutes  the  second  is  turned  off.  In 
how  many  minutes  will  the  cistern  be  filled  ? 

^(346)  A man  for  5 years  spends  ^40  a year  more  than  his 
income.  If  he,  at  the  end  of  that  time,  reduce  his  expendi- 
ture 10  per  cent,  in  4 years  he  will  have  paid  off  his  debts 
and  saved  ^120.  Find  his  income. 

' (347)  The  sum  of  i£177  is  to  be  divided  among  15  men,  29 
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women,  and  80  children,  in  snob  a manner  that  a man  and 
a child  may  receive  together  as  much  as  two  women,  and  all 
the  women  may  together  receive  j£60  ; what  will  they  each 
respectively  receive  ? 

(848)  K8000  metres  be  equal  to  6 miles,  and  if  a cubic 
fathom  of  water  weigh  six  tons,  and  a cubic  metre  of  water 
1000  kilogrammes,  find  the  ratio  .of  a kilogramme  to  a pound 
avoirdupois,  (Longtonj. 

U (349)  A mixture  of  soda  ana  potash,  dissolved  in  2540 
^ains  of  water,  took  up  980  grains  of  aqueous  sulphuric 
acid,  and  the  weight  of  the  compound  solution  was  4285 
grains.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  aqueous  sulphuric  acid 
unites  with  soda  in  the  proportion  of  49  grains  to  82,  and 
with  potash  in  the  proportion  of  49  to  48. 

1^(350)  A room  is  21  ft.  long,  16  ft.  6 in.  wide,  10  ft.  high ; 
It  contains  3 windows,  the  recesses  of  which  reach  to  the 
ceiling,  and  are  4 ft.  6 in.  wide  ; there  are  in  it  4 doors,  each 
6 ft.  6 in.  high  and  8 ft.  8 in.  wide  ; the  fire-place  is  6 ft.  wide 
and  4 ft.  high ; a skirting  1 ft.  9 in.  deep  runs  round  the 
walls ; find  the  expense  of  papering  the  room  at  3 oenks.  a 
square 


ANSWERS. 

Ex.  (i),  p.  5. 

(1)  Bevea ; tliirteen  ; forty-five  ; fifty^iitne  three  hiiad?ed 
and  tweaiy-aiz  ; four  thousand,  five  hurdred  and  seventy- 
eight. 

(2)  Ninety  ; one  hundred  and  ten ; two  hundred  and 
seven  ; four  thousand,  three  hundred  ; four  thousaad  and 
thirty-six  ; four  thousand,  three  hundred  and  six, 

(3)  Seven  hundred  and  eighty;  six  hundred  and  nine  ; 
five  thousand,  three  hundred  and  sixty ; two  thousand  and 
twenty ; one  thousand,  one  hundred  and  one. 

(4)  Thirty-six  thousand,  four  hundred  and  ninety-seven; 
forty-nine  thousand,  five  hundred  and  thudy-two  ; six 
hundred  and  fifty-four  thousand,  three  hundred  and  twenty- 
one;  seven  hundred  and  forty-three  thousand,  two  hundi’ed 
and  sixty-nine. 

(5)  Forty-five  thousand ; thirty-twothousand,  sixhundred; 
seventy-five  thousand,  two  hundredand  thhty ; five  hundred 
thousand, 

(6)  Eight  millions,  five  hundred  and  seventy-two  thousand, 
nine  hundred  and  fourteen ; three  millions,  four  hundred 
and  sixty-nine  thousand,  two  hundred  and  eighteen ; four 
millions,  six  hundred  and  twenty-nine  thousand,  eight 
hundred  and  seventeen. 

(7)  Nine  millions ; twenty-nine  millions  j seven  hundred 
and  fifteen  millions. 

(8)  Nine  hundred  and  ten  millions,  three  hundred  and 
seven  thousand,  two  hundred  and  forty;  three  hundred  and 
seven  millions,  four  thousand  two  hundred  and  five ; three 
hundred  and  eighty  millions,  five  hundred  and  three  thousand 
and  forty, 

(9)  Two  hundred  and  forty-three  billions,  seven  huadvod 
and  fifty-nine  millions,  two  hundred  and  sixty-eight  lUcu- 
Bandj'tirre©  hundred  and  forty-tv/o  ; three  hundred  and  se~t'u 
bniions,  four  hundred  and  five  millions,  six  thousand,  two 
hundred  md  seventy. 
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Ex.  fii),  p.  S. 

(1)  9;  12;  17;  19;  18;  16;  11. 

(2)  23  ; 27 ; 35 ; 38  ; 44  ; 40  ; 26 ; 84. 

(8)  67  ; 75  ; 02  ; 83  ; 74  ; 92  ; 68  ; 95. 

(4)  76;  22;  50;  15;  28;  61;  49;  18;  90;  78. 

(5)  107  ; 130 ; 246 ; 872  ; 608  ; 740  ; 990. 

(6)  836 ; 747  ; 410 ; 913  ; 750 ; 384. 

(7)  818;  808;  20G;  430;  512;  787. 

(8)  7845  ; 9637  ; 12000  ; 8400  ; 6003  ; 85040. 

(9)  5470;  3650;  8780;  1247;  4808. 

(10)  6004  ; 7022  ; 3500  ; 9047  ; 2017  ; 19402. 

(11)  70007  ; 60060  ; 14014  ; 70017  ; 12303  ; 16005. 

(12)  856728;  640842;  900000;  800040. 

(18)  7000000  ; 4576865  ; 75806940. 

(14)  815000000 ; 5040000 ; 8000700 ; 18000020 ; 7000000C2, 

(15)  816674018003;  35600000620. 

(16)  7000000000;  5800000600047;  8000000048007. 

(17)  805005004006003;  53000058053. 

(18)  9000000000009;  90000000000900;  19000000019006 

1000001001101. 


Ex.  (iil)  p.  9. 

1. 

(1)  Twenty-seren.  (2)  Forty-nine.  (3)  Sixty-eigii; 
(4)  Seventy-three.  (5)  Ninety-two. 

(6)  One  hundred  and  forty-four. 

(7)  One  hundred  and  sisiy-tiLree. 

(8;  One  hundred  and  ninety-nine. 

(9)  Six  hundred  and  sixty-tour. 

(10)  One  thousand  eight  hundred  and  seventy-two. 

2. 

(1)  XXXVII.  (2)  LIX.  (3)  LXIL. 

(4)  LXXXVII.  (5)  XCV.  (6)  CXXXIX. 

7)  CXLV.  (8)  CLXXIX.  (9)  DCCCXLVI 

(10)  MOCCLXIII. 

Ex.  (iv),  p.  10. 


(1)  11;  16;  20;  26.  (2)  98. 

(5)  1409. 


(4)  60. 

(7)  738. 
(10)  74338. 

(13)  1671. 

(16)  83633. 

(19)  208. 

(22)  12932. 


(8)  4971. 

(11)  2008. 

(14)  880. 

(17)  28206. 

(20)  1163. 

(23)  106384. 


(3)  67. 

(6)  949. 

(9)  23406. 

(12)  3810. 
(15  28493. 

(18)  18626. 

(21)  9289. 

(24)  59223, 
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26)  284271. 

(26) 

1450741. 

(27) 

680077891. 

^8)  1848088. 

(29) 

1979628. 

(80) 

1184946. 

81)  8782272. 

(82) 

8476908. 

(88) 

799819. 

84)  60383160. 

(85) 

20826867“. 

(36) 

14621298. 

87)  112251. 

(88) 

764868. 

(39) 

1826947. 

40)  227666697. 

Ex.  (r),  p.  14. 

7. 

(2) 

8 

(8) 

19. 

(4) 

29. 

(6) 

84. 

(6) 

64. 

(7) 

35. 

(8) 

29. 

(9) 

45. 

(10) 

66. 

609. 

(12) 

82. 

(13) 

3808. 

(14 

2112. 

(16) 

4228. 

(16) 

6222. 

(17) 

61471. 

(18) 

108. 

(19) 

2779. 

(20) 

28828. 

(21) 

2761. 

(22) 

881. 

(23) 

46. 

(24) 

82. 

(25) 

2042. 

(26) 

6457. 

(27) 

6780. 

(28) 

61195. 

(29) 

10999. 

(30) 

1096, 

(31) 

18467. 

(82) 

60023. 

(33) 

13378402. 

(34) 

1. 

(36) 

999000. 

(36) 

99900000 

(87) 

9999993999. 

(38) 

8. 

(39) 

26. 

(40) 

610. 

(41) 

693. 

(42) 

169. 

(.48) 

619. 

Ea.  (ai),  p.  16, 

(1) 

4k 

(2)  804. 

(8) 

49a 

w 

876. 

(6)  684. 

(6) 

861. 

(7) 

9273. 

(8)  . 

11364.  (9) 

60;  76:  175;  225 

(10  635:  1016;  1270;  1397;  2540;  8890. 

(11)  9868;  14802;  27137;  29604;  1233500;  17269000. 

(12)  836861 ; 411719  ; 449148  ; 1871450000  ; 
2994320000000. 


Ex.  (vii),  p.  19. 


845. 

(2) 

1073. 

(8)  1620. 

(4) 

182a 

(5) 

8000. 

. (6)  13734. 

(7) 

8815. 

(8) 

80086. 

(9)  93940. 

(ioj 

1646992. 

(11) 

7417784. 

(12)  6798269SI. 

Ex.  1 

[viii),  p,  20. 

(1) 

173482. 

5)  128904. 

(8)  409854. 

(4) 

872302. 

\t 

>)  2274048. 

(6)  2667640. 

(7) 

89342164. 

))  61212122. 

(9)  319766614 

(10) 

162847420. 

(11)  68876823669. 

(12) 

848087421600. 

(18)  88871923744. 

(14) 

8840400440. 

(16)  296990966442. 
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609436012763918. 
(18)  703004503. 

(20)  3454309838. 

(22)  61110346167. 

(24)  24259354428. 

(26^  18575566747. 


(1)  6840. 


(7) 


(2) 


(18) 


(17)  1842670585100a 
(19)  3690386740. 

(2l)  4930038124, 

(23)  1407009621, 

(25)  248155914760. 

(27)  249493696792. 

Ex.  (ix).  p.  21. 

1909680.  (2>  1121111043844000. 

Ex.  (x)  p.  21. 

1600. 


348913664. 


225. 

(1) 

676. 

(8) 

8249. 

(5) 

4761. 

(6) 

7669. 

(8) 

10000. 

(9) 

56169. 

(11) 

390626. 

(12) 

622521. 

(14) 

1831. 

(15) 

16625. 

(17) 

103823. 

(18) 

804357. 

(20) 

1000000. 

(21) 

45118016. 

(23) 

166690819. 

(24) 

961604803. 

Ex.  (xi),  p.  24. 

(1) 

(5) 

(9) 

(13) 

(17) 

1(21) 

(26) 

(29) 

(32) 

(36) 


14. 

108. 

66285. 

2104. 

66169, 
817649. 
8469805. 
6642300741. 
800071. 


2)  8. 

6)  14. 

(10)  13. 

(14)  241248. 
(18)  17663. 


(4)  11. 

(8)  103. 

(12)  1082. 
(16)  7589523. 
(20)  2019. 
(24)  6072. 


(1)  3426. 


(3)  12. 

(7)  24. 

(11)  628. 

(16)  468097. 

(19)  24000729 
(22)  6678094.  (23)  4348432. 

(26)  391525.  (27)  89876648.  (28)  80207. 
(80)  68274625.  (31)  472304974. 

(83)  8462974231.  (34)  90807. 

(86)  29970. 

Ex.  (xii),  p.  26. 

(2)  6487.  (8)  64008924. 


ss 


Ex.  (xiii),  p.  26. 

(2)  241987.  (3)  2162558. 

(4)  1749864  (6)  1248904  (6)  600608. 

(7)  79267440.  (8)  896547.  (9)  669872. 

(10)  444618674546.  (11)  6947544611.  (12)  8007490200467. 
(18)  2181962,  1421808,  1065981. 

(14)  810218774,  206812616,  166109887. 

(16)  18770469182,  9180806088,  688522956a 
(16)  9085784,  5816115,  6169880. 
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(17)  196850840,  122719275,  109083800. 

(18)  46913400,  29320850,  26C63000. 

(19)  1188764,  724668,  664279. 

(20)  4224924,  2688588,  2464539. 

(21)  962341116,  612398892,  56136566L 


Ex 

(xv),  p. 

28. 

il) 

8,  9. 

(2) 

2, 

8,  4, 

8,  9, 

(8) 

3,  5,  9.  It 

(4) 

2,  3,  5, 

10. 

(5) 

2, 

3,  4, 

8,  9, 

(C) 

3,  6,  9. 

(7) 

2,  4,  8. 

(8) 

6. 

(9) 

2,  3,  4. 

(10) 

2,  3,  4, 

5,  8, 

9. 

(11) 

2, 

H. 

Ex 

• (x 

vi),  p. 

29. 

(1) 

2,  8,  3. 

(2) 

2, 

> 2,  2, 

3. 

(3) 

8, 

8,  8. 

(4) 

2,  2,  2, 

2,  2. 

(5) 

2, 

2,  3, 

3. 

(6) 

8, 

13. 

(7) 

2,  8,  7. 

(8) 

8, 

17. 

(9) 

2, 

3,  3,  8; 

(10) 

3,  19. 

(11) 

2, 

2,  3, 

8, 

(12) 

5, 

17. 

(13) 

7,  13. 

(14) 

8, 

3,  11 

(15) 

2, 

2,  5,  5. 

(16) 

3,  6,  7. 

(17) 

2, 

2,  8, : 

3,  3. 

(18) 

2, 

2,  2,  2,  f. 

(19) 

2,  2,  3, 

11. 

(20) 

2, 

2,  2,  i 

2,  11. 

(21) 

2,  2,  2, 

2,  2, 

8,  8. 

(22) 

2, 

2,  2,  5 

i,  8, 

8.  3. 

(28) 

8,  5,  6, 

7. 

(24) 

6, 

5,  5,  i 

(26) 

8,  8,  8, 

8,  8, 

8. 

(26) 

8, 

3,  3,  i 

37. 

27) 

2,  2,  2, 

2,  3, 

3,  3, 

3, 

(28) 

2, 

2,2,i 

2,  2, 

5, 11. 

20) 

2,  2.  2, 

2,  2, 

2,  2, 

8, 

3,  6. 

1)  4858. 

4)  805892. 

(7)  8104199. 

(10)  4342856. 


(J)  2472. 

(4)  42870218. 
(7)  74232657. 

(10)  486876. 
(18)  87296. 


Ex.  (xvii),  p.  29. 

(2)  9306. 

(5)  420077. 

(8)  11976096. 

(11)  48482280. 

Ex.  4^viii),  p.  30. 

(2)  452736. 

(5)  8642934. 

(8)  14287262, 

(11)  8781076. 

Ex.  (six),  p.  31. 


(3)  1-47474. 

(6)  1594432. 

(8)  32661000. 

(12)  10138680000. 


3)  41798032. 
6)  42765328. 

(9)  204074. 

(12)  784978. 


(1)  94,  rem.  14. 

i3)  18573,  rem.  17. 
(B)  106681,  rem.  85. 
(7)  849,  rera.  20. 

(9)  11447,  rem.  72, 
(11)  10005,  rem.  8569. 


(2)  11860,  rsm.  86. 

(4)  878,  rem.  22. 

, (6)  844380,  rem.  85. 

(8)  2392,  rem.  134. 

(10)  965316,  rem,  718. 

(12)  10000821,  rem.  1812. 
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Ex.  (xx),p.  83. 


278, 

rem.  18. 

(2) 

86724,  rem.  11. 

(3! 

2378, 

rem.  9. 

(4) 

20174,  rem.  18. 

(5) 

28998, 

rem.  22. 

(6)  21074998,  rem.  25. 

(7) 

85629, 

rem.  23. 

(8)  . 

246926,  rem.  21. 

(9) 

7429, 

rem.  7. 

(10) 

(12) 

129295,  rem.  33. 

(11) 

2987635, 

rem.  19. 

4236,  rem.  67. 

(13) 

423, 

rem.  72. 

(14) 

604,  rem.  128. 

(16) 

6687, 

rem.  207. 

Ex. 

(xxi),  p.  33 

(1)  1. 

(2) 

472369. 

(3) 

624.  (4)  8012. 

Examination  Papers.  (Page  40.) 

(I.) 

(1)  Four  millions,  two  hundred  and  thirty-seven  thousand* 
four  hundred  and  ninety-six;  668812. 

(2)  196181.  (3)  7829. 

(4)  4263111 ; 15362894.  (6)  936977 ; 7429. 

(H.) 

(1)  25257630 ; four  hundred  and  two  millions,  fifty  thou- 
sand four  hundred  and  seven. 

(2)  16992009.  \ (3)  26438313 \ 99914800. 

(4)  838091,  rem.  63.  ’ (5)  1176427 ; 130603. 

(in.) 

(1)  Ten  billions,  ten  millions,  two  hundred  and  one  thou- 

sand, four  hundred  and  one ; 1023001 ; 100112244011 ; 
£046002.  . 

(2)  U546478844;*1677918816.  (3)  2287069,  rem.  11. 

(4)  81405999.  (6)  5226,  rem.  88. 

(lY.) 

(1)  1888..  (2)  7482229,  rem. 

(8)  2,  2,  2,  7 J 2,  8,  18 ; 2,  3,  19.  (4)  12000690. 

(5)  999899. 

(V.) 

(1)  66299476,  rem.  6346.  (2)  88662702964. 

(8)  2,  2,  2,  6;  2,  3,  3,  6;  8,3,  8,  7. 

(4(  xxiv ; xi>  ii ; eixxviii.  (6)  12000. 
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(VI) 

(1) 

619161890. 

(2; 

8670344882024.  ^ 

(3) 

7283 

(4) 

$14541. 

(5, 

7684  and  978 

(VII) 

(1) 

^269. 

(2; 

72  days. 

(3) 

252. 

l4) 

296237. 

(5t 

$13300,  $11900,  $10500. 

• 

(Vin.i 

1 

(1) 

7000 

(2) 

450  lbs. 

(3) 

31239 

(4) 

$232. 

(5) 

$30 

(IX.) 

(2) 

9999000025 

(3) 

$37569. 

(4: 

11796  steps 

(5) 

$21000;  $5400. 

(X.) 

(2) 

170680900742874252. 

(3) 

2796219. 

^(4) 

786543. 

(5) 

Eem.  12 ; Divisor,  72 

Quot , 432. 

Ex.  (xxii.)  p.  44. 

(I) 

2.  (2) 

6. 

(3)  20.  (4) 

18. 

(5) 

48. 

(6) 

7'  (7j 

3 

(8)  16.  (9) 

Ex.  (xxiii.),  p.  45. 

16. 

(10) 

3. 

(1) 

48.  ^ (2) 

32, 

. (3)  3.  (4) 

3. 

(5) 

3453. 

(6) 

36.  (7) 

936.  (8)  355.  (9) 

23. 

(10) 

2345. 

Ex.  (xxiv.),  p.  46. 

(1) 

4.  - (2)  2 

(3)  73.  (4)  29. 

(5)  41. 

(6)  37. 

Ex.  (xxv.),  p.  47. 

(1) 

H- 

(2) 

2376.  (3)  2532. 

(4) 

9555. 

(5) 

17000. 

(6) 

85800.  (7)  23400. 

(8) 

16128. 

(9) 

31759. 

Ex.  (xxvi,),  p.  49. 

(1) 

360. 

(2) 

1320.  (31  288. 

(4) 

5040. 

(5) 

36036. 

(6) 

27324  (7)  3570. 

(8) 

2340. 

(9! 

27720  (10) 

228150. 

ANSWERS. 
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Examination  Papers.  (Page  49). 

(I-) 

(1)  ■ 3327.  (2)  35  times.  (3)  44496  rails. 

(4)  7.  (5)  84,  36  and  132. 

(II.) 

(2)  Bags  of  1,  2,  or  3 bu.  each ; bins  of  300,  150,  or  200 

bn. 

(3)  $1650.  (4)  60  min.  (5)  982832. 

(in.) 

(1)  1,  2,  3,  4,  5,  6,  8,  9,  10,  12,  15,  18,  20,  24,  25,  30,  36, 
40,  45,  50,  60,  72,  75,  90,  100,  120,  150,  180,  200,  225,  300, 
360,  450,  600,  900,  1800. 

(2)  29. 

(3)  3391  and  2699  are  prime ; 14787  and  1477  are  com- 
posite. 

(4)  60  horns  ; A,  300  mi. ; B,  240  mi. ; C,  180  mi. 


(5)  40  grains. 

(IV.) 

(2) 

203. 

(3)  9f  mi. 

- (4) 

70560. 

(5) 

24  firkins. 

(V). 

(2) 

60.  (3) 

3 and  6.  (4) 

44  times ; 

9284  trees. 

(5) 

3366000. 

Ex.  (xxvii.),  p.  54. 

(1) 

■ft-  (2) 

(^)  ‘5* 

(4)  i. 

(5)  i. 

(6; 

i-  (V) 

(8)  5¥^. 

(9)  m 

. (10)  U. 

Ex.  (xxviii.),  p.  55. 

(1) 

21  20 
2 8>  TS' 

/-ox  2 4 15  14 

\^)  6 4’  ‘6 4- 

(3)  -lli’ 

220  210 
T-g-T’ 

(4) 

100  15G 

240’ 

51  38  408  630 

2?(5-’  -2¥0-  TT4’  7T4> 

364  455 

TiT’  TT¥. 

(6) 

■If  'll’  M-  C^)  ttW 

200  84  33 

To ^7’  ICTFTl’  TCfTIT- 

Ex.  (xxix.),  p.  56. 

The  fractions  are  arranged  in  descending  order. 


(1)  I,  A,  4-  (2)  4,  h if  (3)  H,  il. 

(^)  If  ii*  (3)  -bt’  if- 
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Ex 

. (xxx)>  p 56. 

(1) 

19 

■35* 

(2)  H- 

(3)  if.  (4) 

5 8 
63’ 

(5)  ill. 

(6) 

3 1 

¥S’ 

(7)  ifif. 

(8)  Mil.  (9) 

2 2 3 1 
2 8 8 0’ 

Ex, 

. (xxxi),  p.  57. 

(1) 

1 

¥¥• 

(2)  t%¥- 

(3)  tM*  (4) 

48 

TT¥' 

(5)  tM. 

(6) 

1 3 

?r8* 

(7)  tVtt* 

(8)  4M'  (9) 

10  16 
T¥5¥. 

Ex. 

(xxxii),  p.  59. 

(1) 

5 

¥T* 

(2)  Ml. 

13)  f.  (4) 

9 8 

Te^’ 

(^)  T¥* 

(6) 

2 7 5 

no¥' 

(7)  Mil' 

(8)  (9) 

6 0 

¥¥¥’ 

Ex. 

(xx-xiii),  p.  60. 

(1) 

4 

T 

(2) 

(3)  (4)  M. 

(5)  |. 

(6) 

49 

64’ 

(7)  If. 

(8)  f.  (9)  If. 

Ex. 

(xxxiv.),  p.  61. 

(1) 

6 7 _ 
9 

(2) 

1 09  ( 
47 

5.  (3) 

(4) 

173019 

1000 

(5) 

(6) 

3tVoV  (7)  31,4^. 

(8) 

928f|. 

Ex. 

(xxxv.),  p.  62. 

(1) 

1tT¥* 

(2) 

If. 

(3)  IffM* 

(4) 

65f. 

(5) 

43i. 

(6) 

178^ 

- (7)  5xV 

(8) 

12tYA. 

(9) 

38x^^. 

(10) 

9 8 
%5* 

(11)  8fi. 

(12) 

163 

182’ 

Ex. 

(xxxvi.),  p.  63. 

(1) 

27|. 

(2) 

744. 

(3)  718|. 

(4) 

1 6 

¥¥• 

(5) 

H- 

(6) 

4. 

(7)  2|. 

(8) 

26. 

Ex. 

(xxxvii.),  p.  64. 

(1) 

(2) 

1 

756' 

(3) 

(4) 

(5) 

3i. 

(6) 

142. 

L.  (7)  8350i, 

■ (8) 

66. 

Ex. 

(xxxviiii),  p.  67. 

(1) 

1 I 

(2) 

7 7 

20  ¥” 

(3)  If. 

(4) 

1 6 5 

■254*  . 

(5) 

1 7 

±T^. 

(6) 

If. 

(7)  M- 

(8) 

1 7 

(9) 

02  8 

(10) 

if 

AJJgWEfis. 


SOS 


Ex.  (xxxix.),  p.  68. 


(1) 

2 t 

(2)  t\- 

(3)  1^. 

(4)  f. 

(5) 

K^7 

°¥T* 

(6)  1- 

(7)  fff. 

(8)  20||3. 

(9) 

1 1 1 
■^nrv 

(10)  iii. 

(11)  7-,V 

(12)  -3. 

- 

Ex.  (xl.) 

, p.  68. 

(1) 

143 

■‘-■g'-g'* 

(2)  1^®3-, 

2 0 
•B-3* 

(3)  1,  6|. 

13  111 

TF 

, 3.  (5)  4-1. 

(6)  11  2C. 

(7) 

16  1 
¥84>  4* 

(8)  3 

(9)  7|. 

(10) 

3. 

(11)  lOllf. 

(12)  H. 

(13) 

3 7 

¥»  -S-T’ 

(^‘^)  flf’ 

1 2 
ly. 

(15)  1,  |. 

(16) 

5,  18. 

(17)  66. 

(18)  14//_ 

(19) 

7 5 
YT 

(20)  1. 

(21)  i. 

^22) 

2 2 8 
2 ffV’ 

(2'3)  2. 

Examination  Papers.  (Page  71.) 

(I-) 

(2)  $49^.  (3)  5-M.  (4)  ^113800.  (5)  3f ^ and 

(II.) 

(2)  If,  If,  1^5,  #5.  (3)  i¥o^o.  (5)  Ship,  $24000; 

Cargo,  $36000. 

(III.) 

(2)  $18|.  (4)  Til-fir-  (5)  A,  20 ; B.  48 ; C,  84. 

(IV.) 

(2)  ||.  (3)  34i^7-  (4)  Horse,  $120;  Carriage,  $105 ; 

Harness,  $25.  (5)  A,  $4334;  B,  $1474;  0,  $3080. 

(^•) 

(2)  3||-.  (3)  $2015 ; 465  sheep ; 390  calves ; 806  pigs, 

(4)  $180.  (5)  18  ft. 

(n.) 

(2)  1^5, '.^5,  1^.  (3)1.  (4)  $40.  (5)  3^  ft. 

(Vn.) 

(2)  $13331,  3^0-  (3)  1000000. 

(4)  30  min, : A,  6 times  ; B,  5 times ; C,  4 times ; 

(5)  A,  A;  B,  3^;  C,  M ; D,  ff. 


AHIWES8. 


(vin.) 

(2)  (3)  86.  (4)  80  min.^ 

8600  rods  ; 3000  rods.  (6)  252. 

Ex.  (xli),  p.  76. 

(1)  i (2)  i (8)  i (4)  I 

(8)  (6)  TxrSSxnT  (7)  V (8) 

(18)  *4679.  (14)  -008.  (16)  172*96.  (16)  *000 

(17)  *026679.  (18)  8*26793.  (19)  *0019.  ^ 

Ei.  (ilii),  p.  78. 

(1)  *7.  (2)  *2464.  (8)  *0012. 

4)  758*279832.  (5)  385*260863.  (6)  8741*2062. 

(7)  6964*72672.  (8)  970*17047. 

Ex.  (xliii),  p.  79. 

(1)  61*211.  (2)  1*648.  (8)  48*2293.  (4) 

(6)  *0607.  (6)  679*1274.  (7)  *0000014. 

(8)  *004386.  (9)  9*9998.  (10)  *00101. 

Ex.  (xUt),  p.  81. 

(1)  85*26.  (2)  18*9326.  (8)  *100846. 

(4)  *00041688.  (5)  12*08980482.  (6)  *9. 

(7)  14977*92625425.  (8)  *0000465131. 


(9) 

*067746898828045.  (10)  208*176662760726501. 

(11) 

•00984126. 

(12)  1*01. 

(13)  *00031304. 

(14) 

•16206806. 

(16)  *1009981674.  (16)  20*670824. 

(17) 

160*0626. 

Ex.  (xlv),  p,  86. 

12. 

(2) 

1 14400. 

(8) 

*0018. 

12700. 

1 48*078. 

(0) 

10000. 

(7) 

480. 

?81 

1 147. 

(9) 

•0000002004. 

(10) 

98*476. 

(11 

1 *0066880. 

(12) 

876640000. 

18) 

*0000771089.  (14 

> 299846000. 

(16) 

*20102. 

(10) 

2469800000. 

(17j 

1 8696. 

(18) 

•00000029. 

(19) 

1290. 

(20; 

1 8*69. 

(21) 

467*61. 

22) 

76.871. 

(28 

) 906741000. 

Bx.  (xlvi),  p.  87. 

(1)  28.28126.  (2)  1*119296875.  (8)  8*4608, 

^4)  88036*448...  (6)  *00192.  (6)  *0001786. 


8oa 


Ex.  (xlvii.),  p.  87. 

(1)  26-654875. 

.(2)  -0010902475. 

(3) 

14498-8. 

(4)  -00001614. 

(5)  175-03099875. 

(6) 

-0000926. 

(7)  154468-75. 

(10)  -0000005005005. 

(8)  25000000. 
Ex.  (xlviii.),  p.  88. 

(9) 

-00001. 

(1)  18478-260. 

(2)  -249. 

(3) 

-092. 

(4)  8658146-964.. 

(5)  -095. 

Ex.  (xlix.),  p.  92. 

(6) 

32714-285 

(1)  -35. 

(5)  -doi. 
(9)  -01236. 


(1)  -09484. 
(4)  235-104. 

(7)  -0374. 
(10)  -928. 


(3)  -857142. 
(7)  -523809. 


(2)  -44. 

(6)  -02439. 

(10)  2-34i 

Ex.  (1.),  p.  95. 

(2)  -00252]. 
(5)  26-38702. 
(8)  426-104. 

Ex.  (li,),  p.  96. 


(4)  -01. 

(8)  -216. 


(3)  165-6995. 
(6)  1-611. 

(9)  170-3367. 


(1)  1- 
(5)  Tr\r- 

(2)  ^3^.  (3) 

(6)  yWt-  (7) 

(4)  tWt. 
(8)  y^rn- 

Ex.  (lii.),  p.  97. 

(5)  53g^y^jy^. 

(2)  mh  (3)  4||. 

(6)  7||t§.  (7)  2175^. 

(4) 

Ex.  (liii.),  p.  99. 

(1)  15-8430, 

(2)  20-51662035. 

(3)  1-7780062. 

(4)  -02067249. 

(7)  lit- 

(5)  206^6. 

Examination  Papers,  (Page  99.) 

(I.) 

(3)  1st.  (4)  263  times ; i.  (5)  -0000006  and -0000009. 

(n.) 

^5  11  Off?  $14.90.  (3)  8.7 

(4)  y.  (5)  -7143, 
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ANSWEBS. 


(in.) 

^2)  |816f.  (3)  13;  ^3000.  (4)'$232|.  (5) 

(IV.) 

(2)  $21.60.  (3)  425,  (4)  4000004-0Q.QPQ010i)0a09Q007 ; 

Seventy-four  millions,  three  hundred  and  six,  and  sixty 
milhons  and  seven  trillionths.  (5)  82J  yd. 

(V.) 

(3)  10-7608  miles.  (4)  13ff. 

(5)  n,  $192.23^;  ^,$145.53^;  C,  $110.94-|. 


(VI.) 

(3)  mh 

(4)  3-141592. 

(5)  ”00097061, 

Ex.  (iv.),  p.105. 

(1)  14. 

(5)  297. 
(9)  440. 
(13)  23456. 
(17)  5678. 

(2)  23. 

(6)  345. 
(10)  835. 
(14)  72500. 
(18)  437962. 

(3)  32. 
(7)  827. 
(11)  6031. 
(15)  2031. 

(4)  75. 

(8)  867. 
(12)  4698. 
(16)  739000. 

Ex.  (Ivi.),  p.  106. 

^1)  4-1. 

(5)  -25. 

(9)  210-75. 

(-2)  16-79. 
(6)  -027. 
(10)  137-65. 

(8)  -95. 

(7)  131-31 

(4)  -51. 
(8)  1-001. 

Ex.  (Ivii.), 

p.  107. 

(1)  4-4721. 
(6)  -4110. 
CQ)  4-0305. 

(2)  5-4772. 
(6)  -1264. 
(10)  -9999. 

(3)  -9486. 
(7)  -0252. 
(11)  -5025. 

(4)  -3478. 
(8)  -0347. 
(12)  6-4833. 

Ex.  (Iviii.),  p.  108. 

(1)  f- 
(5)  m- 

(9)  8^. 

(13)  -7905. 
(17)  8-7649. 

(2)  ft- 
(6)  n- 

(10)  H. 
(14)  •6464. 

(8)  « 

(7)  2«. 

(11)  4i 
(16)  2'6298. 

(4)  1?-. 

(8)  ni 

(12)  3f. 

(16)  3-0822. 

Ex.  (lix.),  p.  110. 

(1)  16. 
(-5)  85. 
(9)  85. 

(2)  32. 
(6)  64. 
(10)  99. 

(3)  42. 
(7)  34. 
(11)  39- 

(4)  79. 
(8)  73. 
(12)  63. 

iSfSWKSi. 


Ex  a^),  p.  112. 


(1) 

245. 

(2) 

631. 

(3) 

807. 

670. 

(5) 

128. 

(6) 

179. 

(7) 

463. 

(8) 

108. 

(9) 

256. 

(10) 

579'. 

(11) 

4 58. 

(12) 

607. 

(13) 

686. 

(14) 

708. 

(15) 

b88. 

(16) 

612. 

(17) 

4968. 

(18) 

8765. 

Ex.  (ixi), 

p.  113. 

(1) 

.78. 

(2) 

•864. 

(3) 

30-02. 

(4) 

H . 

(6) 

6 

T 

(6) 

1 * 

(7) 

7| 

(8) 

1-709. 

(9) 

8-320. 

(10) 

•495. 

(11) 

2-516. 

(12) 

•822. 

(13) 

•908. 

(14) 

•693. 

(15) 

1-966. 

(16) 

1-473. 

Ex.  (Ixii) 

, p.  113 

1. 

27. 

(2) 

46. 

(3) 

6-3. 

(4) 

13. 

(6) 

54. 

(6) 

8-1. 

Ex.  (bdii),  p.  117. 


(1)  13 ; 80 ; 86 ; 47.  (2)  108  ; 270 ; 615  ; 845. 

(3)  8466 ; 4800 ; 2762  ; 16536.  (4)  72  ; 68  ; 94  ; 105  ; 163. 

(6)  960 ; 1228  ; 4258  ; 14087.  (6)  41880 ; 103870  ; 805973 

Ex.  (Ixiv),  p.  118, 

(1)  14i(i  (2)  43id.  (B) 

(4)  7s.  5i-d.  (6)  9s.  ll|d.  (6)  16s.  6^d. 

(7)  £4.  8s.  8H  (8)  £391.  19s.  4id,  (9)  £664.  19s.  7d. 

Ex.  (Ixv),  p.  120, 


(1)  £21.  15s.  Id.  (2)  £31.  8s.  Od.  (8)  £32.  16s.  2d. 

(4)  £31.  12s.  9d.  (6)  £23.  13s.  B\d.  (6)  £33.  18s.  4|d. 

(7)  £32.  9s.  3-|d.  (8)  £32.  6s.  5d.  (9)  £169.  5s  Id 

(10)  £181. 18s.  6d.  (11)  £240.  19s.  7d.  (12)  £168.  11«. 

(13)  £200.  17s.  lljd.  (14)  £220.  6s.  9|d. 

fl5)  £8602. 17s.  6d. 


Ex.  (liTi),  p.  122. 


1)  £86.  8s.  6d. 

8)  £8.  18s.  lid. 

(6)  14s.  l|d. 

(7  H4. 

(9)  £36108. 17s.  6|d. 


(2)  £28.  Os.  lOd. 

(4)  £238.  17s.  lOK 
(6)  £1.  16s.  7|d. 

(8)  £1619.  12s.  94d. 
(10)  £1219.  10s.  10^, 
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AMSWK&ii. 


(1)  £1.  9a. 

(4)  £8.  6a.  8d. 

(7)  £22.  14a.  8d. 

(10)  £5.  18a.  l^d. 

(18)  ^111.  6f.  8d. 

(16)  ^104.  12a. 

(19)  ^8.  14a.  8d. 
(22)  ^39  7s.  6d. 


Bz.  (IxTii),  p.  iSft. 

(2)  6a.  lOd. 

(6)  18a.  8d. 

(8)  ^14.  11a. 

(11)  ^21. 12a. 

(14)  £5.  18a.  l^d. 

(17)  £5.  12a.  6d. 

(20)  £48. 


Ex.  (Ixyiii),  p.  136. 


(8)  8a.  9d. 

(6)  £1.  2a  Id. 

(9)  £12.  6a. 

(12)  £16.  16a. 

(16)  £122.  9a.  4d. 

(18)  £8.  Oa.  lOid. 

(21)  £86.  6a. 


(1)  £6.  10a.  6d. 

(8)  £8.  12a.  6H 

(6)  £29.  13a.  4d. 

(7)  £167. 19a.  2d. 

(9)  £6189.  6a.  7^. 
(11)  £8616.  8a.  9d. 


(2)  £24.  9a.  l^d. 

(4)  £6. 18a.  4d 
(6)  £84.  la.  7^d. 

(8)  £16212.  12a.  6d. 

(10)  £6022.  Oa.  7H 


Ex.  (Mx),  p.  127. 


I.  (1)  7a.  lOld. 

(2)  £6.  12a.  6d. 

(8)  18a.  7H 

(4)  £3.  19a.  4d.  (6)  12a.  8^d. 

(6)  £1.  17a.  7H 

11.  (1 

) £1.  16a.  6 

lid.  (2)  4a.  3d. 

(8)  6a.  6d. 

(4 

) 2a.  4d. 

(6)  la.  6id. 

(6)  19a.  lOd. 

III.  (1 

) £1.  8a.  2d.  (2)  8a.  4id. 

(3)  £1.  4a.  lOH 

(4 

) £4.  4a.  Bid.  (6)  6a.  4fd. 

(6)  £1.  8a.  9i|d. 

Ex.  (Ixx),  p.  127. 

(1) 

100. 

(2)  22.  (8)  42. 

(4)  79. 

(6) 

281. 

(6)  10. 

Ex.  (Ixii),  p.  128. 

W 

d-.6|d. 

(2)  4s.  6fd. 

(3)  6a.  6fd. 

(4) 

IS. 

(6)  la.  9fd.  ^ 

(6)  £24.  16a.  8d. 

(7) 

10a.  6d. 

(8)  14a.  8d. 

(9)  £13.  6a.  6d. 

(10) 

£48.  la.  4^.  (11)  £77.  6a. 

(12)  £1.  16a.  0|d. 

(18) 

£8.  8a.  8id.  (14)  £8.  12a.  Id. 

Ex.  (Ixxii),  p.  129. 

(1) 

(8) 

£1412. 11a 

. 8d.  (2)  £3226.  Oa.  6d. 

£28299.  la 

. lOd.  (4)  £31282.  8a.  6d. 

(6) 

£18878.  la 

. 6d.  (6)  £27877.  18a.  8d. 

AMSKrSBS. 


m 


Bx.  (IxxiU),  p.  ISO. 


(1)  22645  Beo. ; 61248  eeo. 

(2)  107020800  860. ; 644824  min. 

(8)  88  da.  17  hr.  27  min. ; 6 hr.  82  min.  66  8«b, 

(4)  8 da.  14  hr.  18  min.  12  sec. ; 

0 wk.  2 da.  0 hr.  24  min.  56  seo. 

(6)  118 ; 161 ; 286 ; 120  ; 161. 

(6)  76  hr.  84  min  86  seo.  (7)  186  da.  1 hr.  42  m^n. 

(8)  26  wk.  2 da.  2 hr.  * (9)  22  yr.  298  da.  1 hr, 

(10)  77  hr.  8 min.  41  seo. 

(11)  260  da.  28  hr.  1 min.  18  sec. 

(12)  2 hr.  64  min.  48  seo.  (13)  83  da.  17  hr.  47  min. 

(14)  6 da.  22  hr.  - (16)  298  da.  21  hr. 

(16)  1 yr.  831  da.  21  hr. 

(17)  6 da.  9 hr.  86  min.  46  seo. 

(18)  463  hr.  86  min.  6 seo. ; 740  hr.  46  min.  67  seo. 

(19)  2 da.  6 hr.  14  min. ; 12  min.  17  seo. 


8)  18613  po.  3^  yd. ; 306  for.  0 po.  4 yd.  2 ft.*  6 in. 
[4)  187  mi.  86  po.  8 yd.  1 ft.  ; 

1309  mi.  4 fur.  32  po.  4 yd.  2 ft.  8 in. 


(7)  28  fur.  21  po.  4^  yd.  (8)  76  yd.  8 in. 

(9)  60  mi.  2 fur.  85  po.  (10)  35  p.  8 yd. 

(11)  87  yd.  3 in.  ; 932  mi.  1 fur.  81  po. 

(12)  1868  po.  8 yd. ; 1783  mi.  3 fur.  6 po.  1 yd. 

(13)  6 yd.  1 ft.  2 in. ; 6 fur.  6^7  po. 

(14)  2 yd  1 ft.  6^  in. ; 1 fur.  29i|  po. 


(1)  86761876  sq.  in.  (2)  44426044  sq.  in. 

(8)  1210000  sq.  yd.  ; 94608  sq.  in. 

(4)  4 sq.  yd.  66  sq.  in.  ; 8 ao.  28  po.  9 sq.  yd. 

(6)  1148  po.  2 sq.  yd. ; 14  po.  10  sq.  yd.  7 sq,  ft.  110  s<i.  fe, 

(6)  284  ao.  2 ro.  25  p. 

(7)  163  sq.  yd.  7 sq.  ft.  91  sq.  in. 

(8)  112  ao.  8 ro.  88  po.  16i  sq.  yd. 

3. 


Ex.  (liiiv),  p.  132. 


(1)  182  in. ; 23166  ft. 


(2)  446418  in.  6499  in. 


(6)  107  yd.  1 ft.  8 in. 


(6)  154  mi.  2 fur.  20  po. 


Ex.  (Ixxv),  p.  184. 


(I8)  6 sq.  yd.  7 sq.  ft.  22  sq.  in. 
(14)  66  ao.  8ro.  36  po. 

(16)  88  ao.  2 ro. ; 981  ao.  8 ro.  9 

(16)  1 ro.  18  po. ; 1 ro.  27  po. 


'lU)  0 sq.  ya.  8 sq.  it.  129  sq.  in. 


(12)  8 ao.  1 ro.  80  po. 


aio 


ansWee^. 


Ex.  (Ixxvi.),  p.  135. 

(1)  202  cub.  ft. ; 1175183  cub.  in. ; 654558  cub.  m. 

(2)  43  cub.  ft.  21  cub.  in. ; 9 cub.  yd.  11  cub.  ft.  372  cub.  in. 

(3)  244944  cub  in. ; 149904  cub.  in. 

(4)  270  cub.  ydl  26  cub.  ft.  1143  cub.  in. 

(5)  195  cub.  yd.  3 cub.  ft.  298  cub.  in. 

(6)  3558  cub.  yd.  10  cub.  ft  284  cub.  in. 

(7)  8 cub.  yd.  20  cub.  ft.  1545  cub,  in. 

(8)  8 cub.  yd.  1634  cub.  in. 

(9)  27  cxib.  yd.  7 cub.  ft.  1472  cub.  in. 

(10)  707  cub.  yd.  1323  cub.  in. ; 

2312  cub,  yd.  17  cub.  ft.  518  cub.  in. 

(11)  6 cub.  yd.  14  cub.  ft.  1029  cub.  in.;  8 cub. yd. 24  cub. in. 

Ex.  (Ixxvii.),  p.  136. 

(1)  59  pts. ; 109792  pts. 

(2)  8 qr.  2 bu.  1 gall.  2 pt. ; 47* qr.  4 bus.  3 pk.  1 gall. 

(3)  41  gall.  1 pt.  (4)  20  bus.  1 pk.  1 gall. 

(5)  197  qr.  3 bus.  (6)  2 qt.  1 pt. 

(7)  3 pk.  1 gall.  (8)  6 qr,  7 bus.  3 pk. 

(9)  342  qr.  4 bus.  2 pk. ; 1115  qr.  4 bus.  1 pk. 

(lo)  3 qt.  1 pt.  8 qr.  3 pk. 

Ex,  (Ixxviii.).  p 137. 

(1)  12960  gr.  (2)  1680  dwt.  J 3420  dwt.  • 6185  dwt 

(3)  22253  gr. ; 42663  gr.. 

(4)  6 oz.  11  dwt.  1 gr  ; 7 lb  4oz.  18  dwt. 

(5)  12  lb.  6 oz.  19  dwt.  13  gr. ; 13  lb.  6 oz.  6 dwt. 

(6)  74  lb.  7 oz.  7)  30  oz.  4 dwt.  9 gr. 

(8)  87  lb.  7 oz.  12  dwt.  18  gr,  (9)  3 oz.  4 dwt.  21  gr. 

(10)  7 lb.  9 oz.  13  dwt.  (11)  9 oz.  12  dwt.  23  gr.. 

(12)  89  lb.  5 oz.  8 dwt. ; 141  ib.  7 oz.  19  dwt. 

(Id)  401  oz.  7 dwt.  11  gr,  ; 148  lb.  9 oz,  6 dwt.  21  gr. 

(14)  2 lb.  12  dwt. ; 6 oz.  6 dwt.  Ilf  gr. 

(15)  5 dwt.  8 gr. ; 2 oz.  19  dwt.  20  gr. 

Ex.  (Ixxix.),  p 136. 


(1)  17600  oz. : 4352  dr. ; 10000. 

(2)  203200  oz.;  30050  lbs. 

(3)  78416  dr. ; 7507  lbs. 

(4)  2 cwt.  3 qrs.  22  lbs.  11  oz. : 1 ton  17  cwt.  1 qr.  24  lbs. 
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ANSWERS. 
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(6)  4 cwt.  2 qrs.  14  lbs.  8 oz. ; 9 cwt.  2 qrs.  15  lbs.  15  02. 
14  di’s. 

(6)  53  lb.  12  oz.  1 dr.  (7)  45  qr.  19  lbs.  15  oz. 

(8)  88  cwt.  2 qr.  14  lbs.  (9)  2 lb.  1 oz.  9 dr. 

(lOj  2 qr.  22  lb.  8 oz,  (11)  1 cwt,  1 qr.  11  lbs. 

(12)  7t.  19  cwt.  3 q.  (13)  3 lbs. 

(14)  34t.  18  cwt.  1 qr,  13  lbs. 

(15)  120  cwt.  67  lbs.  2 oz. ; 187  cwt.  65  lbs. 

(16)  156  cwt.  1 qr.  15  lbs. ; 390  oz,  13  dr. 

)17)  1 cwt.  21  lbs.  8 oz. ; 16  cwt.  1 qr.  13  lbs.  2 oz. 

(18)  1 qr,  14|-|  oz. ; 2t.  3 cwt.  3 qr,  6.^-^  lbs. 

Ex.  (Ixxx.),  p.  139. 

(1)  13  cwt.  1 qr.  2|  lb.  (2)  13  lb.  14  oz.  12  dr. 

(3)  80  mi.  1 fur.  22  po.  (4)  679  yd.  1 ft.  6 m. 

(5)  166  ac.  3 ro.  32  po.  (6)  757  ac.  2 ro.  12  po. 

(7)  7b  sq.  yd.  7 sq.  ft.  6 sq.  iu. 

Ex.  (Ixxxi.),  p.  139. 


(1)  2 cwt.  4 lb.  (2)  10  oz.  5 dr. 

I (3)  1 mi.  5 fur.  8 po.  (4)  3 yd,  6 in. 

(5)  5 ac,  3 ro.  4 po.  • (6)  1 ac.  3 ro.  8 po. 

j (7)  5 sq.  yd.  7 sq«ll,  87  sq,  in. 
i Ex.  (Ixxxii.),  p.  140. 

i (1)  13s.  U. ; ^1  11s.  M.  ; ^2  10s.  9d. 

I (2)  6 fur.  16  po. ; 80  po. ; 3 qr.  8^  lb. 

I (8)  £152  11s.  0|-d. ; Jl  13s.  9d. ; 2 mi,  2 fur. 

i (4)  ^514  16s.  15s.  9d.  (5)  2s.  lOid. 

I (6)  13s.  6d.  (7)  9 ac.  2 ro,  13J  po. 

i (8)  16  da.  3 >.  35  min.  (9)  2 fim.  37  yd.  li  in, 

(10)  4 cwt.  2 qrs.  11  ibs.  lOf  oz. 


Ex.  (Ixxxiii.),  p.  141. 

(2)  Ml- 

(3)  U. 

(4)  Mf. 

(6)  AV\- 

(6)  f.  • 

(7) 

(8)  Am- 

,(9)  A. 

(10)  h 

(11)  K 

(12)  Uh 

Ex.  (Ixxxiv.),  p.  144 


(1)  12s.  6d. 
(3)  2-3436d. 
(5)  12  dr. 
(7)  Is.  5d. 
(9)  4s,  24. 


(2)  £15  5s.  6d. 

(4)  3 qr.  18  lb.  12  oz. 
(6)  £16.  Os.  6d, 

(8)  £2  16s.  9'375d:. 
(10)  £2  10s,  7-64 


8ia 

AiriWBB. 

(11) 

221b.  6»oz. 

(12; 

£7. 16s.  24<i. 

(18) 

4 tons  16  cwt.  17.4 

Ih.  (14) 

£26.  : 

I7s.  lOMd 

16 

£2.  6s.  9-8d. 

(16) 

16s.  7d. 

(17) 

£1. 14s.  8d. 

Ex. 

(Ixxxv),  p, 

. 146. 

(1) 

•8286 

(2) 

•00208& 

(8) 

•1876. 

(4) 

•48. 

(6) 

14-49. 

(6) 

•24. 

(7) 

2-64. 

(8) 

1-882890626. 

(9) 

•002L 

(10) 

l-48i8. 

(11) 

•3. 

(12) 

•00091876. 

(18) 

2-446916. 

(14) 

•6681.... 

(16) 

•1406 

Examination  Papen»  (Page  146.) 

L 

(1)  866gV  (»)  8418  d.  9 hr.  ' (8)  8 d.  2 hrs.  20  mia. 

(6)  191. 

II. 

(2)  IBjIll.  (8)  49  min.  past  1 P.M. ; 149|  mi. 

(4)  19  mi.  1464H  yds.  (6)  28160. 

III. 

r2)  8600 ; J7. 10«.  (8)  ^ 8 a.  1 r.  20  p.  21  yd.  TJ\  in. 

.B  6 a.  8 r.  1 p.  11  yd.  7 ft.  118?  in. ; 07  a.  2r.  16  p.  17  yd 
1 ft.  29|  in.  (4)  29  yds.  (6)  16 1.  4 cwt.;  10  cwt.  8 qrs.6  lbs 

IV. 

(1)  #11.87i.  (2)  269  bus.  2 pk.  l-gal.  lilltpt. 

(8)  41  bus.  8 pks.  2}  qts.  (4)  47  bags.  (6)  $96.98  


(1)  Loses  $2.  (2)  18|  ?{  cents.  (8)  20  grs.  is  largest  weigh 
(4)  12  t.  7 cwt.  8 qrs.  16- 67  lbs.  (6)  260  ibs. 

' 

Ezi  (IxzztI),  p.  160. 

(1)  £8061.  7*.  ^d.  (2)  £6022.  Oi.  7fi. 

(8)  £6168.  2s.  8H  (4)  £68761.  16«.  lOg.  , 

(6)  £88720.  19s.  syt.  (6)  £61886;  16s.  Id, 

(7)  £169667.  17s.  IIK  (8)  £1164.  9s.  9d. 

(8)  £889.  lOs.  7H  (101  £1467.  Os.  0^  ' 
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Ex.  (Ixxxvii.),  p.  151. 


(1)  £231  Os. 

(3)  £32  2s.  l\d. 

(5)  jeSOS  9s.  IH 
(7)  ^£63  6s.  5ld. 

(9)  ^311  16s.  l||(i. 


(2)  ^50  14s.  AlUd. 

(4)  ^496  2s.  6tVo<^. 
(6)  ^3127  Os.  l\d. 
(8)  ^1066  Is.  6|(i. 
(10)  839  15s.  3^d. 


Ex.  (Ixxxviii.),  p.  153. 


(1)  $1690. 
(4)  174.14^. 


(2)  110.93^. 

(5)  1103.70. 


(3)  $164.74. 


Ex.  (Ixxxix.),  p.  156. 

(1)  6. 

(2)  Ih 

(3)  $47775. 

(4)  25. 

(5)  1502tV 

(6)  203  min. 

(7)  $3240. 

(8)  14/^. 

(9)  £31  10s. 

(10)  54  days. 

(11)  20  cents. 

(12)  $408i. 

(13)  $9.15. 

(14)  $14.40. 

(15)  £18  15s.  7||d. 

Ex.  (xc.),  p. 

157. 

(1)  $7833.331. 

(2)  $5040. 

(3)  ISyV 

(3) 

(5)  27  min. 

(6)  $1182.121. 

(7)  286A- 

(8)  $400. 

(9)  £1  17s.  4*128c?. 

(10)  The  first. 

(11)  221  cwt. 

Ex.  (xci.),  p. 

257. 

(1)  480. 

(2)  $1152. 

(3)  11268. 

(4)  4000. 

(5)  $10.52. 

(6)  $54,611 

(7)  $360. 

(8)  16. 

(9)  20. 

(10)  $78.60. 

(11)  27  laborers.  (12)  75  burners. 

,(13)  6 weeks. 

(14)  $396. 

(15)  7 weeks. 

' (16)  4 days. 

(17)  155|  qr. 

(18)  5^  weeks. 

(19)  84. 

(20)  10  days. 

(21)  2 days. 

;(22)  660. 

(23)  £120. 

Ex.  (xcii.),  p, 

, 161. 

' (1)  Hhr. 

(2)  13^\hx. 

(3)  2^.  days. 

(4)  2fmin, 

(5)  10  days. 

(6)  4 hr, 

1 (7]  18  dap. 

(8)  if- 
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Ex.  (xeiii.),  p.  163. 


(1)  21x®t  niin.  past  4. 

(3)  49-]^  min.  past  9. 

(4)  5-j^  min.  and  38yx  mm.  past  4. 

(5)  21 1 Y min.  and  54xy  min.  past  7. 

(6)  min.  and  43y\-  min.  past  11. 

(7)  38^y  min.  past  1.  (8)  54 

(9)  lOjY  past  8. 


(2)  32yy  Piin.  past  6. 


min.  past  4. 


(1)  1800  lbs. 
(5)  £Q15. 


(1)  |0.02A^«. 

(5)  324  days. 


Examination  Papers,  (Page  164.) 

(I-) 

(2)  118360.  (3)  $26.40.  (4)  $1042.4a| 


(n.) 

(2)  $269.33i; 

(in.) 


(3)  $2409-40.  (4)  300. 


(1)  18  days. 
(5)  60  min. 


(2)  1200  men.  (3)  35  days.  (4)  33idaysj| 
(IV.) 

(1)  24  days.  (2)  360  days.  (3)  60  mi.  from  A’s  starting 
point ; 5 hrs.  and  15  hrs.  from  starting.  (4)  At  10  lirs.  If 
min.  a.m.  ou  Saturday,  the  watch  is  5 min.  364^  sec.  toe 
slow.  iC  min.  past  5 and  9f^  min.  to  5. 

(V.) 

(1)  52  days.  (2)  10  hrs.  (3)  A in  9|-  hrs.  ; B in  6f  hrsj 

(4)  3 hr.  54f  min.  p.m.  (5)  more. 


Ex.  (xciv.),  p.  169. 


(1)  ^825. 
(5)  $95.70. 


(2)  $1160. 
(6)  $156. 


(3)  $1215.- 
(7)  $164-02i 


Ex.  (xcv.),  p.  171. 

(1)  44  per  cent.  (2)  5J  years, 

(4>  $375.  (5)  20  years. 

il)  12^  years.  (8)  6 per  cent. 

(10)  4f  percent  nearly(ll)  9|  per  cent. 


(13)  6 per  cent. 


(4)  $4589. 
(8)  M 95. 


(3)  $1250. 

(6)  5^  per  cent* 
(9)  97  days. 

(12)  Gained  $50. 


(14)  $600;13^yrs.  (15)  October  6, 


ANSWEBS. 

Ex.  (xevi.),  p.  183. 

315 

(1)  $869.75. 

(2)  $902.83. 
Ex.  (xevii.),  p.  176. 

(3)  $82.56. 

■1)  $59,109. 

(2)  175.28.  (3)  $248.77.  (4)  $297.89. 

Ex.  (xoviii.),  p.  177. 

(1)  $125-509. 

(2)  $238.81. 

(3)  $153.22. 

1 (4)  $5,508. 

(5)  £4  3s.  2i^^5d. 

(6)  $420.25. 

(7)  92  cents. 

(8)  $15400. 

Ex.  (xexix),  p.  181. 

(9)  $24000. 

(1)  $4600. 

(2)  $70. 

(3)  $561.60. 

(1)  $1050. 

(5)  £637  10s. 

(6)  $36. 

(7)  $466.80. 

(8)  $137.50 

(9)  £152  Is.  3de 

[lO)  £7  19s.  3d. 

(11)  $6000. 

(12)  $16-186... 

;'13)  5 per  cent. 
il5)  $45f,  $13,V 
;i7)  $16|H. 

(14)  $1105;  Bill  is  due  May  4. 
(16)  80  to  83 ; $'32. 

118)  $520;  6%. 

Ex.  (c.) 

(1)  $0-285. 
(5)  $18.86., 


1)  $3121.60, 
4)  $77.90. 


(2)  $716.76.  (3)  $314. 

Examination  Papers,  Page  184. 

(I-) 

(2)  $781.25. 

(5)  $8108.326... 

(H.) 

(3)  ^9  3s.  4c?. 


(2)  $19,047  : 95  cents. 

(5)  $100. 

(in.) 

(1)  $2500.  (2)  $71-88...  (3)  $888.88f. 

(IV.) 

(1)  $7-ll|.  (2)  $50000. 


(4)  $511. 


(3)  4.08%. 


(4)  3|%. 


(4).$41AV 


(4)  A’s  by  $224.05. 


(1)  7^  mo. 

(4)  3|  mo. 
(7)  9f  mo. 
^lay  5,  1869. 


Ex.  (ei.),  p.  187. 

(2)  4i2jmo. 
(5)  7|mo. 
(8)  $364.01. 


(3)  6i% ; ^574  13.?. 
(5)  $12000. 


(3)  5 mo. 

(6)  $666ilif._ 

The  equated  time  is 


All  the  bills  are  equivalent  to  $362.35,  but 


his  will  draw  interest  at  6y»  till  June  2.  (9)  28  May. 


ai6 


ANSWEBi. 


Ex.  (cii.),  p.  190. 


(1)  Aug.  6,  1875. 

(2)  Nov.  20,  1877. 

(3)  Nov.  25,  1877. 

Ex.  (ciii.),  p.  191. 

(1)  21*25. 
(4)  26*9625. 

(2)  738*571428.  (3)  66087*6. 

(5)  10*154875. 

' 

Ex.  (civ.),  p.  192. 

(1)  $120  ; 278  horses.  (2)  33i ; 2 ; 40. 

(3)  75844.  (4)  3f;  J2^;  15. 

(5)  300 ; 23437i ; 4300000. 

Ex.  (cv.),  p.  193. 

(1)  $106*40. 

(4)  $1.87i. 

(7)  $7488. 

(10)  $20000;  $50. 

(2)  $700.  (3)  $5*91. 

(5)  4i%.  (6)  $77. 

(8)  $9800.  (9)  $38400. 

Ex.  (cvi.),  p.  194. 

(1)  $3*125. 
(4)  $415*25. 
(7)  $10000. 

(2)  747*25.  (3)  £4488  15® 

(5)  $473.  (6)  $9.80. 

(8)  $4800. 

Ex.  (cvii.),  p.  195. 

(1)  $56.70.  (2)  $0*017.  (3)  $1312500. 

(4)  IJ  cents  in  the  dollar. 

Ex.  (cviii.),  p.  196. 

(1)  $458.10. 
(4)  $199.50. 

(2)  $88.  (2)  $450. 

(5)  $9500. 

Examination  Papers.  (Page  197.) 

(I.) 

(1)  4*065. 
(4)  41825. 

(2)  $225.  (3)  $3640. 

(5)  10. 

(n.) 

(1)  $1760. 

(4)  $10935000. 

(2)  $7119.80.  (3)  21  75. 

(5)  $40;  J5,  $45. 

(in.) 

(1)  $8400. 

(3)  As  40  and  31, 

(2)  418 hales;  $323.58 
(4)  $8.  (5)  2*97d 

r 

E ■- 

■ ANSWEllg. 

(IV.) 

' '(1)  $305.'78i. 

(2)  16222-11  lbs. 

(3)  165;  255;  330. 

(4)  Grain,  $1020 

groceries,  $950. 

; / (5)  A gets  $842.30  ; B,  $918.87  ; C,  1 

11598.83. 

(V.) 

I.,  (i)  $2535H. 

(2)  $2040. 

(3)  100  bales. 

, ^4)$255. 

(5)  $3000. 

Ex.  (cix.),  p.  203. 

1 (1)  25. 

(2)  $2000. 

(3)  $4.35. 

1 (4)  .£1  Is.  IcZ.  per  gall.  (5)  3|f  gain. 

(6)  33i. 

(7)  8 per  cent. 

(8)  10  per  cent.  (9)  5. 

1 (10)  23. 

(11)  13-9. ..per  cent.  (12)  10. 

: (13)  $300. 

(14)  3s.  l^d.  per  lb.  (15)  4 lb. 

I - (16)  $3.45. 

(17)  $3.60. 

(18)  33^  per  cent. 

Ex.  (cx.),  p.  212. 

/ (1)  $7262 '75. 

(2)  $7840. 

(3)  $906125.  ■ 

(4)  £3542. 

(5)  £523  16s.  9d. 

(6)  $11200. 

(7)  $3000. 

(8)  $850. 

(9)  £2400. 

(10)  £6000. 

(11)  $55.50. 

(12)  $228.80. 

; (13)  $385. 

(14)  $150. 

(15)  £276.  • 

: (16)  $600. 

(17)  $680. 

(18)  $950.  / 

|. (19)  $3200. 

(20)  6f. 

(21)  5*. 

1'  (22)  5H. 

(23)  4|. 

(24)  111|. 

1 (25)  108f. 

(26)  119*. 

(27)  90if. 

I (28)  80. 

(29)  $5000. 

(30)  $9600. 

(31)  $67500. 

(32)  $41540. 

(33)  1011.  ‘ 1 . ' 

lu  (34)  85. 

(35)  92i. 

(36)  83^. 

1 (37)  6 per  cents  ;f%. (38)  £4725. 

(39)  H. 

1^.  (4;;)  £24960. 

(41)  90. 

(42)  Nothing. 

|l-(43)  Increased  $56.55. 

(44)  $10692 ; $21384 

1;'  (45)  Gain  $125. 

(46)  5f  years. 

(47)  Loss  $45.22. 

1 (48)  6000. 

(49)  6 per  cents. 

(50)  $30300. 

H (51)  $44092. 

(52)  89f. 

(53)  $95. 

1 (54)  $4^7 : 4#4t. 

(55  $3200000.  . 

(56)  50401H-^. 

; > Examinauon  Papers.  (Page  215). 

(1)  $2568.  (2)  Loss  per  cent. 

(3)  $1.86if  perlb.  (4)  21|  per  cent,  ■ 

(5)  Loss  of  $10-163... 


Bl8 


(1)  $2,33^. 
(4)  90. 


ANSWiiRS. 

(H.) 

(2)  11^;  8h 

(5)  229i. 

(HI.) 


(1)  4000  lbs. ; $1,081. 
$2.68| ; 40%  and  39|f  %. 


(1)  12-99  gain, 
$6528. 


(1)  $1000. 

(4)  43i 


(2)  80. 
(4)  $10. 

(IV.) 

(2)  Lost$7Hf 
(4)  $610.59. 

(V.) 

(2)  40. 


(3)  9||  cts.  per  oz. 


(3)  A;  $2.67f 
(5)  102-723... 


(3)  $6000; 
(6)  $2530. 


(3)  $9142f 


(5)  Loses  $60 ; gains  $180. 
Ex.  (cxi.),  p.  220. 


(1)  $33 ; $27.  (2)  $250  - $375  ; $875 ; $1000. 

(3)  $3300 ; $2200  ; $1650 ; $1320. 

(4)  9 cwt.  of  saltpetre;  1^  cwt.  of  sulphur;  1|-  cwt.  of 
charcoal. 

(5)  120  yd.  ; 160  yd. ; 200  yd.  (6)  $240  to  A ; $80 

to  B ; $320  to  G.  (7)  28  ; 32  ; 40. 

(8)  A,  £102,  3s.  9d. ; B,  ^132  16s.  lO^d.;  G,  ^183  18s.  9d 

(9)  113 ; 339  ; 678  ; 791.  (10)  30. 

(11)  57i|;  40|f;  91|f.  10|f. 

(12)  4,  9s..  B,  12s.;  G,  24s. 

(13)  Men,  $5  ; women,  $3 ; boys,  $2 

(14)  Men,  $182.70;  women,  $182.70 ; children,  $152.26. 

(15)  $6000.  (16)  A,  $700  ; B,  $2500 ; C,  $1800. 

(17)  ^,$1060;  B,  $1200;  0,  $1250;  D,  $1500. 

(18)  ; 2Vb‘- 

(19)  $175.50;  $218.40;  $252.72;  $117.00;  $149.76. 

(20)  1200  boys. 

Ex.  (cxii.),  p.  222. 

(1)  First,  $44.25  ; Second,  $88.50. 

(2)  4,  $4.50;  5,  $6.75;  0,  $11.25. 

(3)  A,  $2062.40;  B,  $2320.20;  G,  $773.40. 

(4)  A,  $666i%V;  B,  (o)  A $20;  E,  $50. 

(6)  4,  $87.50;  B,  $120;  G,  $202.50. 
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(7)  180 ; 848 ; |28.  (8)  815.80 ; 814.25. 

(9)  $246;  -B,  $226. 

(10)  Johnston,  $685  ; Wilson,  $487.50 ; Miller,  8175.60, 

(11)  $34.80;  £,$68.90. 

(12)  A,  $786;  B,  $490 ; C,  $867.50 ; JD,  $294. 

(18)  16|  gall,  and  26A  galL 

(14)  A,  $118.80;  B,  $66.90;  0,  $18. 

Ex.  (oxiii),  p.  S26. 

(1)  Net  gain,  $1974;  A%  $2812;  B%  $2172. 

(2)  Net  loss,  83166 ; A’s,  $2836  ; B%  $1164. 

(8)  Net  loss,  $8560 ; A%  $1010 ; £’s,  net  insolvenoy, 
$2780. 

Ex.  (exiy),  p.  280. 

(1)  5 lbs.  of  first,  7 lbs.  of  second. 

(2)  80  bn.  oats ; 20  bn.  rye  ; 20  bn.  barley. 

(3)  60  lbs.  at  65  ots. ; 80  lbs.  at  76  ots.  (4)  16  gall,  water. 

(6)  12  gall,  kerosene.  (6)  14  bu.  rye  ; 14  bu.  barley. 

(7)  18  lb.  at  14  ots. ; 18  lb.  at  18  cts. ; 48  lb.  at  80  cts. 

(8)  86  lb.  at  88  cts. ; 86  lb.  at  87  ots. ; 48  lb.  at  45  ots. 

1 Ex.  (cxy),  p.  287. 

(1)  109i  (2)  $44693.20  (8)  2 fr.  18  coni 

(4)  1760  oopeks.  (6)  9 fl.  20  kr.  (6)  8846.44. 

(7)  ^676.12*.6d.  (8)  ^1  = $4-8665.  (9)  London  gives 

1 26  fr.  46o.  for  £1.  (10)  £1  = lof  marcs  Banco. 

I (11)  $4.86.  £1.  (12)2602^11.  (18)  68id.  per 

milxee.  (nearly).  (14)  0102046  oz  : 26.17  francs. 

I Examination  Paper$» 

(I.) 

(1)  1*2872.  (2)  A $6076;  B $6400;  C$6000. 

(8)  6774.43.  (4)  Direct  $14224.91;  Cir.  $14476.72; 

gain  $261.81  (6)  2*341*%  discount. 

(n.) 

(1)  784  cents  and  664  cents.  (2)  A $4912  ; £ $6168. 

I (8)  £1  = 25.  86U.  (4)  A,  $2324;  B $1708. 

(6)  10  and  4. 

(in.) 

(1)  884  lbs.  of  8,  10  and  12  cents  and  100  lbs  of  20  ots. 

(2) 11212.  (8)  $1267  . (4)  ,Vr.  (6)  £2. 8*.  2^  (nearly). 
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(IV.) 

(1)  $2211^.  (2)  $43.63.  (3)  $5. 

(4)  Paris,  $14285.71|-;  London,  $14600;  Amsterdam, 
ft  14640.  . (5)  1 lb.  at  8 ; 8i  lb.  at  13 ; 8 lb.  at  14. 


(V.) 

(1)  59,  17,  and  106. 

(3)  8,  10  and  12  months. 

(6)  *42;  23^y  per  cent. 

Ex.  (cxivi.),  p. 


(i)  i is  greater. 

is  greatest : f is  least. 

112 : 405.  (6)  $31.25. 


(8)  i : 3i. 


(9)  128  i 1 


(2)  1184-  per  cent. 
(4)  9176^. 


(2)  is  greater. 
(4)  45  ; 364 
(7)  a- 
(10)  9 : 13. 


Ex.  (cxvii.),  p.  245. 


(1)  4 : 3 : : 12  : 9.  (2)  12f.  (3)  -0076 

(4)  A :C::25:  39.  (6)  21.  (6)  U. 

(7)  -048.  (8)  28.  (9) 

(10)  A $552;  jB$460;  (7  $345;  Z>$230. 


Ex.  (exviiii.)  p,  247. 

(1)  ^61285.  (2)  10  h.  40  m.  36  4^  sec.  (3)  mi. 

(4)  3 L.  25  min.  P.M.  (5)  10  d. ; 12f  d,  (6)  $47.13. 

(7)  78f.  (8)  8 P.M.  Thursday. 

(9)  7722  stones.  (10)  12800 


Ex.  (exix.^,  p.  249. 

(1)  54  men.  (2)  1050  men.  (3)  18. 

(4)  50  men.  (5)  Navvies  did  6 times  as  much  as  soldiers. 
(6)  122^  dronas.  (7)  576.  (8)  16f. 

(9)  155.  (10)  12  days. 


Ex.  (cxx).,  p.  252. 

(4)  5000  mm.  (5)  1067.25  dcm. 

(6)  15  milligrams.  (7)  43’7  mm, ; 4.37  cm. 

(8)'  155000  sq.  cm.  (9)  1086*42  sq.  dcm. 

(10)  1725  grams.  (11)  100  milligrams;  10000  decigrams. 
(12)  256*7  centigrams.  (13)  5000  milligrams. 

(14)  1*60931  kilometres.  (15)  567*875  cu.  CRi. 

(16)  3720  litres, 


(1)  86  sq.  ft. 
(4)  12  sq.  ft. 
(7)  608  sq  ft. 
(10)  80i  sq.  yd. 
(13)  870i  sq.  ft. 
(15)  11^  sq.  ft. 
(17)  2232  sq.  ft, 
(19)  7 ft.  6 in. 
(22)  88  yd.- 
(25)  16  ft. 

(28)  265  yd. 

(31)  5^  2 in. 


(1  28|. 

(4)  68. 

(7)  «90.93f. 


Ex.  (czxi),  p.  265. 

(2)  186  sq.  ft.  (8)  800}  sq.  ft. 
(6)  462|sq.ft.  (6)  224  sq.ft. 

(8)  150t!>,  sq.  ft.  (9)  402^  sq.  ft. 
(11)  1387*  sq.yd.  (12)  816*  6q.  ft. 
(14)  91  sq.  ft.  121  in. 
(16)  602  sq.  ft.  78  sq.  in. 
81  sq. in.  (18)  16  ft 


(20)  8 ft  9 in. 

(28)  99  yd. 

(26)  108  ft. 

(82)  360-6  yd. 

(32)  626 v/  2 ft. 

Ex.(oxxii),  p.  266. 


(21)  11  yd. 

(24)  9 ft. 

(27)  405  yd. 

(30)  163-26  yd  nearly. 


(2)  46*. 

(6)  142|}. 
(8)  683.89^. 


(8)  67. 

6)  $33.00. 

9)  £11.  9«.  8d. 


Ex.  (exxiii) , p.  258. 


(1)  630.  (2)  866.  (8)  875  J.  (4)  79a 

(6)  $25.60.  (6)  $13.62.  (7)  £6.  IBs.  2Jd. 

(8)  £6.6s.9^d. 


Ex.  (cxxiv),  p.  268. 

(1) 

$4.93^. 

(2) 

$620.96i. 

(3) 

210  ft. 

(4 

136  ft. 

(5) 

^18.  10a. 

(6) 

$5.95. 

(7 

$1.20. 

(8) 

12  ft. 

(9) 

62  yd.  1ft. 

(10) 

22i  a. 

(11) 

17i  ft. 

(12) 

1ft.  9$  in. 

(18) 

$12. 

(14) 

6952  stones. 

(15) 

$12.96. 

(16) 

$13.60. 

(17) 

429  yds. ; 716  yds. 

(18) 

105.11i  Bq*  yd.;  2965$  sq.  yd. 

a9) 

26. 

(20) 

$69.20. 

(21) 

$2955$ 

(22) 

$112.64. 

(28) 

2 ft. 

(24) 

800. 

Ex.  (oxxv),  p.  262. 

(1)  886  cub.  ft. 

(2)  648$  cub.  ft. 

(8)  837  3 cub.  ft. 

(4)  850i»|cnb.ft 

. (6)  1068^  cub.  ft. 

(6)  9600. 

(7)  16336  tons. 

(8)  600  men. 

(9)  1 

ft.  7 in. 

(10)  2031ilb. 

(11)  i cwt. 

(12)  6$  ft. 

\)  160. 

(14) 

ft. 

‘15)  ;688  19a.  2d. 

Examination  Papers. 


(1)  113.  (2)  $75.  (3)  31 ; 

(4)  30  inclies.  (5)  6 of  each.  (6)  *02 ; 2000 ; 

2000-020002; 

(7)  -432.  (8)  7899  mi.  1 fur.  25  po.  3 ft.  6 in. 


fi;  i- 

000002  * 


(9)  45  miles.  (10)  $210. 
(12)  $5670,  $7560. 

(14)  I;  -75.  (15)  14. 

(17)  12  days.  (18)  108. 

(20)  A,  $2.49;  J5,  $15.81. 

(22)  '21;  2100. 

(24)  ^142  12s.  6d.;  ^42  15s. 

(25)  12-96;  ff. 

(27)  21  yd.  2 ft.  n in. 

(29)  $166-66|. 

(31)  3J. 

(33)  4 percents.;  $128700. 
(35)  $35.00  and  $52.50. 

(37)  3 ft. 

(39)  55-3  ft.  (40)  75^  yds. 

(42)  $4200.  (43)  269  W- 

(45)  16s.  6d. 

(47)  $2|;  10  %.  (48)  $1785. 
(50)  £5  15s.  0id.(51) 


(53)  $37331. 
(56)  $823.68. 
(59)  $1.50. 
(62)  33-6  in. 
(65)  3 hr. 

(68)  $1680. 

(74)  14906-25. 


(54)  36  days 
(57)  $9.37i. 
(60)  $15f. 
(63)  1 hr. 
(66)  8 hr. 
(69)  16i  ft. 
(72)  7-976  d. 
(75)  16  day. 


(11)  9405  steps. 

(13)  -0189. 

(16)  17695260  in. ; ffi. 
(19)  $12000.  . 

(21)  1;  If. 

(23)  : twice. 

9d. ; £14  5s.  3d. 

(26)  5 h.  48  min. 

(28)  $32-66f. 

(30)  $49-50  and  $49.50. 
(32)  mh 

(34)  7i^  knots. 

(36)  35  cents  less. 

(38)  5A%; 

(41)  1. 

(44)  256. 

(46)  200,  189,  101. 

(49)  270  ft. 

(52)  5s.  Id. 

(55)  26  sec.  loss. 

(58)  $161. 

(61)  2|. 

(64)  $3346.87^ 

(67)  7 %. 

(70)  11  sq.  ft. 

(73)  89-^V  ; *000365. 
(76)  107tVb- 


(77)  A gets  $1925 ; B $770 ; G $154.  (78)  $3600 ; 5f  %. 


(79)  Loss  of  40  %. 

(81)  I 6.33403.  (82) 

(84)  4 hr.  32  min. 

charcoal,  3|  lb.  of  sulphur. 
(87)  $16.  (88)  $12705. 

(90)  $60.75 ; $20.42f. 

(92)  31116. 

(04)  1^2  niin.  to  12. 

(96)  4%  & 5%.  (97)  $805. 

(99)  900. 


(80)  £4  Is.  6ffd. 

(83)  8 days. 

(85 ) 22  lb.  of  nitre,  4f  lb.  of 

(86)  95yV  cents. 

(89)  1-2535  lb. 

(91)  1. 

(93)  £1 ; 

(95)  7i  %. 

(100)  $67.50. 


ANSWEBS. 


(101) 

42238274626. 

(102) 

-8937  m. 

(108) 

A in  6ff  da.; 

B in  94-1  da. ; C in 

1^1^  *1®* 

(104) 

90  miles. 

(106) 

$410;  $800; 

(106) 

$9.60.  (107) 

Loses  4y». 

(108) 

$214. 

(109) 

$9.38A. 

(110) 

1^  Ifd. 

(111) 

14  min.  (112)  i. 

(113) 

$8250. 

(114) 

80  mi.;  25  mi. 

per  hour. 

(116) 

7i ; £60  less. 

(116) 

4 days. 

(117) 

$6,174. 

(119) 

On  Tuesday  p. 

. m.  when  one  clock  marks  9h.  11m., 

and  the  other  8h. 

, 64m.  30sec. 

(120) 

$1238.70 

(121) 

4497  times. 

(122) 

$460. 

(123) 

$10,  $18,  $16. 

(124) 

$1.12.  (125) 

30. 

(126) 

4 times. 

(127) 

B walks  a mile 

in  134  min ; he 

1 loses  by  II4 

min. 

and  by  ^ mi 

(128) 

74  months. 

(129) 

90  ; $465. 

(130) 

1200  gal. 

181) 

4,V.  (182)  46. 

(133) 

4000  ft. 

ri34) 

A,  gets  88  cents 

; B,  494 

cents. 

(186) 

1844  min.  and  16-.\  min. 

, past  8. 

086) 

134  years. 

(187) 

£186.  9«.  2d.  ; 

64% 

(188) 

10.  (189) 

£60000. 

(140) 

88. 

141) 

$1.76.  (142) 

84  days. 

(148) 

84  hrs. 

144) 

28^  days. 

(146) 

400  miles. 

(146) 

874. 

(147) 

A gets  $1166 

; B, 

$572  ; (7,  $269.60.  (148)  6^. 

(149)  111836f  metres.  (160)  ^44. 13s.  Sd. ; ^ ft. 

151)  2.  (152)  937 ; -02268  of  an  inch. 

(153)  7i  miles.  (154)  8^.  (155)  £600.  (166)  $760. 

(167)  16|  miles.  (169)  24-9  fr.  = £1. ; 25-15  fr.  = £1. 

(160)  3ft.  IIA  in.(161)  1.  (162)  7442^ 

(163)  48  min.  (164)  4|  months. 

(166)  9 of  spirit  to  31  of  water.  (166)  66i%. 

167)  $2036.  (168)  10.  (169)  2-198in.  in  a century 

170)  6.30  p.m.  (171)'  103-67;  674.  (172)  16  hr. 

(173)  66  yd.  (174)  $6.  (175)  ^ min. 

(176)  $23  - 17f  (177)  13|-9  min.  (178)  1620  tons. 

(179)  10861678  nearly.  (180)  1120  yd. ; 262^  ao. 

(181)  16  masters,  346  boys. 

(182)  A gets  $17.60 ; B,  $52.50 ; G,  $106  ; D,  $176. 

(183)  $4500.  (184)  18  cents.  (185)  40  % of  loss. 

(186)  $24360.  (187)  6 cents.  (188)  $11836.76. 

(189)  $3.40.  (190)  $81.12 ; 7 yds.  (191)  2. 

192)  hr.  (193)  $7500. 

(194  $3760.  (195)  $8400. 

(196)  Each  child  gets  $1320,60  ; each  brother,  $960.80. 


824 


AK8WEBS. 


(197)  8215.  (198)  He  gains  14*  % 

(199)  60000000  quarters. 

(200)  8 miles  an  hour  ; 1^  miles  an  hour.  (202)  44. 

(203)  87*.  (204)  1609*806  metres. 

(206)  82.00.  (206)  8*243  %. 

(207)  859  40  of  increase.  (208)  2:7. 

(209)  83  ft).  7 oz.  Avoir.  (210)  2 ft.  8 in. 

(211)  £9.  3a.  6<i.  (212)  5 »/.  and  10  %.  (213)  8 pints 

(214  4 %.  (215)  $2450. 

(216)  892;  $116.  (217)  80  days. 

(218)  $4000,  (219)  $116.  (220)  474. 

(221)  *05.  (222)  124.001  and  f 

(223)  9000  men.  (224)  Second  greater  by  $60. 

(22.5)  89126.  (226)  7i  hr. ; 18  hr. ; 6f  hr. 

(228)  10  hours.  (229)  $6120. 

(230)  Length  32  ft.  ; breath  16  ft. ; height  8 ft. 

(231)  5a.  (232)  42000. 

(233)  $83.76.  (286)  Lost  81. 

(236)  $806.  (287)  8i|.  (238)  ^6000. 

(239)  $9.60.  (240)  48000. 

(241)  8s.  (242)  8^  days.  (243)  90  days. 

(244)  856000,  $48000,  842000.  (245)  $35. 

(246)  160;  623.  (247)  1600  bbls. 

(248)  i£l.  11a.  4jd.  (249)  6^  years. 

(250)  Length,  27  ft. ; breadth,  18  ft. ; height,  12  ft. 

(261)  3998936616.  (252)  9.  (263)  |%. 

(254)  Increase  8160.  (255)  17t-%. 

(256)  4idays.  (257)  $80.  (268)  4i  per  cent. 

(259)  24  days.  (260)  jgllO ; 160  per  cent 

(261)  400  in.  (262)  $663i  ; 6%. 

(263)  limi.  (264)  B.  (265)  $200. 

(266)  81200.  (267)  Loses  6%.  (268)  $4.81  nearly. 

(269)  840800.  (270)  26  cents. 

(271)  Between  *0001  and  *0002.  (273)  A 88200  ; B$4800; 

C $6000 ; £>  $7000.  (274)  $6.60. 

(276)  1|  cents.  (276)  $6.60.  (277)  OGfcents. 

(278)  $12800.  (279)  84.80.  (280)^^,  m. 

(281)  760  (282)  478,  869,  and  684.  - 

(283)  45  mi.  and  80  mi.  per  hr. 

(284)  60  per  cent. 

(286)  16  i cwt.  of 
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(296)  6 hr.  lOif  Min.  (296)  82  days. 

(297)  $39.95.  (298)  8 per  cent. 

(299)  $16?.  (300)  281;  4271  lb. 

(301)  70-41;  !•  46.  (802)  4 per  cent. 

(303)  $274.121 ; $466.25  (804)  1. 

(805)  81  and  1.  ' (806)  $1023.76. 

(307)  I2O000.  (308)  $80  ; $1331  ; I^OSB 

$131  (309)  $5100. 

(810)  $12.31  (811)  12|«3;  1|. 

(812)  6f  per  cent.  (813)  16  years. 

(814)  $3000.  (315)  $7800. 

(316)  73fcents.  (817)  11  months. 

(818)  .B,  by  16  yds.  (319)  1 per  cent,  loss 

(820)  26  yd.  (321)  5 ; 7. 

(822)  ^^62.  6a.  (323)  14  min.  43|  sec, 

(824)  9 days.  (325)  1 ; 2. 

(826)  $1440.  (827)  $10000  ; $4000. 

(828)  70.  (329)  2a.  Gd.  (330)  8s,  2^d. 

(331)  1 ; 1 ; 1.  (332)  5 hr.  (333)  6 miles.  . 

;834)  $234;  $266.40;  $306;  $345.60. 

(885)  31  hours.  (836)  70  cents. 

(337)  First  is  $60.  (888)  $14600.  (339)  25  oxen. 

(340)  A,  8240  ; B,  2916;  D,  2052;  C,  1944;  E,  1728,  in 
all,  6480. 

(341)  12[f|.  (842)  4||.  (843)  $2200. 

|844)  66.  (345)  18  min.  (846)  ^1160. 

;847)  Man  gets  .£4.  4s.  ; woman  gets  £8 ; child  £1 16*. 
(348)  27951:  12500. 

(849)  875  grains  of  potash;  $90  grains  of  soda. 

(860)  $20.95. 
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INTEREST,  ANNUITIES,  ^c. 

1.  To  find  the  amount  of  a given  sum,  in.  any  given 
time,  at  Simple  Interest. 

If  P be  the  principal  in  dollars,  n the  length  of  time  in 
years,  r the  interest  of  $1  for  1 year;  then  the  interest  of  SP 
for  1 year  will  be  Pr,  and  for  n years  wiU  be  Pm ; where- 
fore, if  I be  the  interest,  then 

I = Pm. 

If  M be  the  amount,  we  have 

M = P + Pm 
= P (1  -b  m). 

2.  To  find  the  amount  of  a given  sum,  in  any  giittn 
, time,  at  Compound  Interest. 

Let  P = the  principle  in  dollars  ; 

*‘  j*  = the  interest  of  &1  for  1 year  ; 
n — the  number  of  years  ; 

R = the  amount  of  91  fori  year  — 1 -f- 
then  PR  will  toe  the  amount  of  SP  for  1 year, 
and  this  becomes  the  Principal  for  the  2nd  year  \ 

PE  R = PRs 

will  be  the  amount  of  $P  for  2 years, 
and  this  becomes  the  Principal  for  3rd  year  ; 

PR2R  = PR» 

win  be  the  amount  of  $P  for  8 years,  etc. ; 
hence,  M = PR" 

==P(l+r)", 

will  be  the  amount  of  SP  for  n years. 

Interest  = PR"  — P 
= P(R»— 1). 

3.  To  shmjo  that  the  formula,  M~  PB^  is  true  vfhen 
n is  fractional. 

If  » is  fractional  we  can  always  find  a whole  number  such 
that  nor  is  a whol©  number  = g.»  suppose.  Divide  the' 


i; 
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year  into  a equal  intervals,  and  let  m be  the  amount  of  #1 
in  one  of  these  intervals,,  then  the  amount  of  #1  in  a in- 
tervals is  m“,  and  is  equal  to  E ; also  the  amount  of  in 
n years,  that  is  na  intervals,  is  equal  to  and  tlierefore 
equal  to  E” ; hence  the  amount  of  |P  — PE”  , therefore  the 
formula  is  true  for  fractional  values  of  n. 

Thus,  if  r'  is  the  nominal  yearly  rate  of  interest  of  $1  pay- 
able  q times  a year,  meaning  that  — is  the  interest  payable 
at  the  end  of  each  qtli  part  of  a year,  then  the  amount  of  $1 

in  a 5^ear  is  $ , and  the  trwe  yearly  rate  of  interest  is 


Ex.  (1).  Find  the  amount  of  $100  in  years  at  8 
per  cent.  Compound  Interest. 


{ 5 8 5-3  / 8 \ 2 5-3-1  / 8 \ ^ , 

= 100|1+  2 *100  + l-2-2^'  \100/  + 1-2-3-2"  [lOoj 
= 100  (1  + *02  -t-  *012  *000155  -h  ...) 

= 1121*215... 

Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est is  reckoned,  of  having  the  interest  paid  half-yearly, 
quarterly,  &c.,  instead  of  yearly. 

The  advantage  per  $1  for  a year,  when  the  interest  is  paid 
half-yearly,  and  the  half-yearly  payment  is  half  the  yearly 
one. 


= nearly,  since  r is  a small  fraction.  ■ 

Similarly,  when  the  interest  is  paid  quarterly,  the  advan- 
3r^ 

tage  = nearly. 


* 


= 1-1-  r -1-^  + ...  _ (1  -1-  r) 
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And  generally,  when  the  interest  is  paid  p ti 
the  advantage 


a yeatj 


= (l+i)'- (!  + »•) 

= (^2^) 

Ex.  (8).  Find  the  amount  of  a given  sum  at  com- 
pound interest,  the  interest  being  supposed  due  everv 
instant. 

If  the  interest  were  paid  q times  per  annum,  then 

(j*\  m 

1 + 5) 


‘{ 

= P |l  + nr  + n^n  — ” j + ...  | 


’’  nq{nq—l) 
1 + wr  + 


lr\  3 ) 

f +•••} 


+ I 


1-  2 

Now,  if  q he  indefinitely  great,  that  is,  the  intervals  be- 
tween the  payments  indefinitely  small,  then,  neglecting- 
and  its  powers,  we  heve 

M = P / 1 + w -f  -j:2  + 

= Pe“,  where  e = 2*7182818. 

Todhunter’s  Algebra,  Ajrt.  542. 

Ex.  (4).  If  P represents  the  population  of  any  place 
at  a certain  time,  and  every  year  the  number  of  deaths 

is  -th,  and  the  number  of  births  "th,  of  the  whole 
P q * 

population  at  the  beginning  of  that  year;  required  the 
amount  of  population  at  the  end  of  n years  from  that 
time. 

At  the  end  oi  one  year  from  the  time  the  population  was  P, 
, . P P p—q 

the  mcrease  = ~ ~ p = 
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•.  population  at  end  of  1st  year 


P + 


P^- 


PI  + 


p—q\ 
pq  ] 


Pi,  say. 


Similarly  populatioEi  at  end  of  second  year 


1 + 


p—q 

pq 


and  so  on  as  in  Compsund  Interest.  ’ 

{p — q]  ” 

1 + I , 

4,  To  deduce  the  formula  for  simple  Interest  from  the 
formula  for  Compound  Interest. 

M = PR« 

= P(l  + r)” 

f nin  — 1) 

= P 1 1 + w + + &c- 


l^ow  Compound  Interest  may  be  regarded  as  consisting 
of  two  parts: 

j,  (1)  Interest  on  principal,  and 
^ , (2)  Interest  on  interest. 

i If  from  the  value  of  M,  given  above,  we  take  away  the 
i part  that  represents  interest  on  interest,  there  remains  the 
' interest  on  the  principal  or  the  Simple  Interest.  Now  the 
third  term  contains  or  r x r,  that  is  interest  on  interest. 
L Similarly  for  succeeding  terms. 

' Therefore  for  Simple  Interest  we  have 
i M ^ P (1  + nr),  as  before. 


Hence,  any  formula  for  Simple  Iriterest  may  toe 
deduced  from  the  corresponding  one  for  Coni 
pound,  by  neglecting  and  all  higher  powers, 


I Therefore,  in  general,  we  shah  find  the  fermuia  ior  Com- 
pound Interest,  and  deduce  the  corresponding  formula  for 
Simple  Interest.  Indeed  this  is  the  only  rational  method 
^ i of  treating  the  subject.  There  is  but  one  kind  of  interest, 
viz..  Compound  Interest.  Simple  Interest  is  incorrect  in 
' principle,  and  of  course  may  lead  to  v^ery  incorrect  results. 

I When  any  sum  of  money  is  due,  it  matters  not  whether  it  is 
called  principal  or  interest,  it  is  of  value  to  the  owner,  and 
should  bear  interest.  The  results  obtained  by  the  principle 
r of  Simple  Interest  are  merely  approximations  to  the  correct 
’ results  obtained  by  the  principle  of  Compound  Interest. 
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Exercise  I. 

(1)  A sum  of  $P  is  put  out  at  Simple  Interest  for  « years  J 
find  an  expression  for  its  amount  at  the  end  of  that  time. 

(2)  If  K be  the  amount  of  f 1 in  one  year  at  any  rate  oi 
interest,  the  amount  of  P dollars  in  » years  will  be  PH’*, 
whether  n be  integral  or  fractional. 

'(Z)  If  $P  at  Compound  Interest’amount  to  $M  in  i years ; 
what  sum  must  be  paid  down  to  receive  $P  at  the  end  of  t 
years  ? 

(4)  If  $P  at  Compound  Interest,  rate  r,  double  itself  in  » 
years,  and  at  rate  2r,  in  m years ; show  that  — 4, 

(6)  In  what  time  will  a sum  of  money  treble  itself,  at  6 per 
oent..  Compound  Interest  I 

log  8 = -4771212,  log  1-05=  -0211893. 

(6)  A sum  of  money,  SP,  is  left  §imong  A,  B,  C,  in  each  a 
manner  that  at  the  end  of  a,  6,  c years,  when  they  respective- 
ly come  of  age,  they  are  to  possess  equal  sums  ; find  the 
share  of  each  at  compound  interest. 

(7)  Two  men  invest  sums  of  $4410  and  $4400  respectively, 
at  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ; at  the  end  of  two  years  their  pro- 
perties amount  to  equal  sums ; find  the  rate  of  interest. 

(8)  In  a certain  county  the  births  in  a year  amount  to  an 
mth  of  the  whole  population,  and  the  deaths  to  an  nth  ; in 
how  many  years  wiU  the  population  be  doubled  ? 

(9)  A person  spends  in  the  first  year  m times  the  interesS 
of  his  property ; in  the  second  year,  2m  times  that  of  the 
remainder ; in  the  third  year,  8m  times  that  at  the  end  of 
the  second,  and  so  on ; and  at  the  end  of  2p  years  he  has 
• nothing  left ; shew  that  in  the  jpth  year  he  spends  as  much 
as  he  has  left  at  the  end  of  that  year. 

(1 0)  If  interest  be  payable  at  every  instant,  in  how  many 
years  would  $1  amount  to  $6,  reckoning  interest  at  6 per 
cent.  ? 

(11)  A person  starts  with  a certain  capital  which  produces 
him  4 per  oent.  per  annum  compound  interest.  He  spends 
every  year  a sum  equal  to  twice  the  original  interest  on  his 
capital.  Find  in  how  many  years  he  will  be  ruined,  having 
given  log.  2 = -3010300,  log.  13  = 1*1139434. 

(12)  The  population  of  a county  is  35748.  There  is  no 
emigration  or  immigration.  The  annual  deaths  are  27  in 
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the  1000,  and  the  births  62  in  1000.  What  will  be  the  in- 
crease of  the  population  in  five  years  ? 

(13 ) If  the  population  of  a country  be  P,  and  every  year 
the  number  of  deaths  '.s  ~gVtl-  and  the  number  of  births 
-iVtli,  of  the  whole  population  at  the  beginning  of  the  year ; 
find  in  what  time  the  population  will  be  doubled. 

xog  181  = 2-25768,  lOg  3 = -4771213. 

log  2 = -30103. 

(14)  On  a sum  of  money  borrowed,  interest  is  paid  at  the 
rate  of  6 per  cent..  After  a time  $600  of  the  loan  is  paid  off, 
and  the  interest  on  the  remainder  reduced  to  4 percent.,  and 
the  yearly  interest  is  now  lessened  one-third.  What  was  the 
sum  borrowed? 

(15)  If  a debt  a at  compound  interest  is  discharged  in  n 

a 

years  by  annual  payments  of  , show  that 
(1  -f-  r)"  (1  — mr)  = 1. 


DISCOUNT. 

5.  To  find  the  Present  Worth  and  Discount  on  any  sum 
for  a given  time.  (1)  Compound  Interest.  (2)  at  Simple 
Interest. 

The  principal  difference  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  forwards  from  a given 
date  wliile  the  latter  is  ckoned  backwards  from  the  same 
date.  Hence  it  is  ev  t that  if  V represents  the  Present 
Worth,  then, 

V = P(1  + r)-^‘ 

P 

= (iPjTTjlT  Compound  Interest; 

expanding  and  neglecting  r‘^  and  higher  powers  we  have 
P 

^ , for  Shnple  Interest. 


» 
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If  D be  the  Discount,  then 
D = P — V 

P 

— P — ^ , Compound  Interest. 

(l  + r)»’ 

p 

= approximately, 

Pnr 

= Simple  Interest. 


6.  If  we  expand  P (1  + r)^,  and  neglect  r^  and  higher 
powers,  we  get 

P (1  — nr) 

which  may  be  called  the  common  pres«ent  worth. 


The  true  present  worth  is 
P 

; by  division 

1 + nr’ 

= P (1  — nr  + n^r^  — n^'r^  + cbc. 


Subtracting  the  common  from  the  true  present  worth,  we 
get 

Pn^r^  (1  — nr  + n^r*-*'  — dc.) 


and,  therefore,  when  n is  small  the  error  committed  in 
taking  common  for  true  discount  is  nearly  proportional  to  the 
square  of  the  time. 


In  the  expression 

P (1  — rn), 

1 . 1 

if  n = the  common  present  worth  is  tiotliing ; while  if  n > - 

it  is  a negative  quantity.  That  is,  the  common  present 
worth  of  a bill  for  §100  due  20  years  henee  at  5 per  cent,  is 
nothing,  and  for  any  period  beyond  20  years  the  holder  of 
the  bill  would  require  to  pay  a certain  sum  to  get  quit  of  it, 
which  is  absurd.  The  true  present  worth  of  $100  due  in  20 

P 

years,  as  given  by  the  formula  is  $50, 
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7.  Tht  interest  u ^eatefr  than  the  discount. 


Sinoe 


8.  Sinoe 
and 


Pnr 
1-1- nr 
1 -f  nr 
Pnr 


D ^ I ’ 


1 > D. 


P 

1 + nr, 
Pnr 
1 + nr 
I 


1 + nr 

«ee  thsit  the  Discount  ia  the  Present  Worth  of  the  Interest. 


The  Discount  is  half  the  harmonic  mean  between 
the  Principal  and  the  Interest. 


1+nr 
_ PI 
P + Pnr 
PI 
P +I 

V — 1 2 PI 

* P + I 

haK  harmonic  mean  between 

principal  and  intercBt. 


Bx.  (1).  The  Simple  Interest  on  a certain  anm  of 
money  for  a certain  time  is  $28,  and  the  discount  for 
the  same  time  at  the  same  rate  of  simple  interest  is 


884 
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$24.  What  is  the  sum  of  money?  If  the  time  be 
years,  what  is  the  rate  per  cent.?” 

From  the  above  formula  we  have 

24  = 

P + 28 

24P  + 24  X 28  = 28P 
4P  = 24  X 
P = $168 ; 

the  sum  required  is  $168. 

Again,  ^ 


D = 
24  = 


1-f  nr, 

28 

l+3ir* 

7 . 

2+7r  ’ 
1 

21  * 
100 


rate  per  cent.==  100r=-2j-  = 4||, 

Ex.  (2)  If  the  Simple  Interest  on  a sum  of  money 
for  a given  time  and  rate  is  i-th  of  that  sum  itself,  the 


True  Discount  will  be 


but,  in  this  case, 


w + 1 


of  the  sum. 


D = 


PI 


P + I’ 
I = iP; 

P-^P 

P+AP 

P 

"n  -I-  1' 


D = 


Similarly,  if  the  interest  be^of  the  principal,  the  diaooont 


a + 6 


of  the  principal. 
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Ex.  (8).  Bank  Discount  at  6 per  cent,  being  $130.90, 
find  the  true  discount  on  the  same  amount. 

_^= — where  n = 

1 Ht"! 


%D 


21 

I^X  «180.90. 
$124- 66f. 


10.  Bank  Discount  exceeds  True  Discount  hy  the  Simple 
Interest  on  the  True  Discount. 


Bank  Discount — True  Discount  = I— D 
= Pnr  — 


Pnr 
l-\-nr 
P 


True  Discount. 


Pnr 
= Dnr 

= Simple  Interest  on  the 


Ex.  (4)  The  True  Discount  on  a bill  due  in  1 year, 
and  discounted  at  8 per  cent,  being  $600,  what  would 
have  been  the  Bank  Discount  thereon  ? 

Bank  Discount  = True  Discount  + Dnr 
= $500  + $600  X tIu 
= $540. 


Exercise  II. 


(1)  Bank  discount  being  6 per  cent.,  a person  receives 
! 137.10  less  than  the  nominal  value  of  his  bill.  What 
I should  he  receive  for  his  bill  if  true  discount  only  were 
deducted? 

L.  (2)  A person  possesses  a sum  of  money,  the  simple  inter- 
! est  of  which  at  4 per  cent,  is  $536.25.  With  this  sum  he 
; purchases  an  estate,  for  which  he  pays  by  a note  payable  in 
4 month’s  time,  and  which  being  discounted  at  4 per  cent., 
is  worth  at  present  exactly  the  money  he  possesses.  For 
how  much  is  the  bill  drawn. 
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^ (8)  True  diBconnt,  at  4 per  cent.,  on  a stim  of  money 
being  $16,  find  simple  interest  on  the  same  sum  at  6 per 
cent. 

(4)  The  interest  on  a certain  sum  of  money  is  $180,  and 
the  discount  on  the  same  sum  for  the  same  time,  and  the 
same  rate  of  interest  is  $150 ; find  the  sum. 

(5)  If  the  interest  on  $A  for  a year  be  equal  to  the  dis- 
count on  |B  for  the  same  time,  find  the  rate  of  interest. 

^ (6)  If  the  three  per  cents  are  at  90  one  month  before  the 
payment  of  the  half-yearly  dividend,  what  is  the  rate  of 
interest  ? 

(7)  A gives  B a biU  for  $a,  due  at  the  end  of  m years,  in 
discharge  of  a biU  for  $5,  due  at  the  end  of  n years : for 
what  sum  should  B give  A a bill  due  at  the  end  of  p years, 
to  balance  the  account  at  Compound  Interest  ? 

(8)  Given  A my  income,  a the  premium  for  assuring 
$100,  r the  rate  of  Interest  per  cent,  per  annum ; find  what 
sum  I must  lay  out  in  assuring  my  life,  so  that  my  execu- 
tors may  receive  a sum,  whose  interest  shall  equal  my 
reduced  income. 

(9)  A sells  goods  to  B and  allows  him  10  per  cent,  dis- 
coimt,  if  he  pay  in  six  months ; what  discount  ought  he  to 
allow  if  payment  be  made  in  two  months,  at  5 per  cent,  per 
annum,  simple  interest  ? 

(10)  The  discount  on  a promissory  note  of  $100  amounted 
to  $7.60,  and  the  interest  made  by  the  banker  was  $6-406 
per  cent. ; find  the  interval  at  the  end  of  which  the  note  waa 
payable. 


EQUATION  OF  PAT  ME  NT  a. 

11.  To  find  the  equated  time  of  payment  of  two  sums 
due  at  different  times  at  a given  rate  of  interest^ 

Pi  (Pi  + PQ  P, 

♦h  n wa 

Let  Pj,  Pj,  be  the  sums  due  at  the  end  of  the  time 
Hi,  r the  rate  of  interest ; take  time  N greater  than 
n^.  Then  it  is  manifest  that  the  amounts  of  P„  P„  at 
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the  time  N,  should  in  equity  be  together  equal  to  the 
amount  of  their  sum,  (P^  + Pg),  in  the  same  time. 


Whence, 


P,(l  + r)  ’‘‘+P,(l+r)  ’“'=(P. 

that  is,  the  present  values  of  these  sums,  due  at  their  respec- 
tive times,  are  equal  to  the  present  value  of  their  sum,  due 
at  the  equated  time. 

If  we  expand,  neglecting  r3  and  higher  powers  we  have, 
Pi  (1  — »iir)  + =(Pi  + Pa)  (1  — nr) 

or,  Pini  + Pa^a  = (Pi  + 

Pini  + Pa^a 

Pi+P^ 

which  is  the  rule  given  in  Art.  184. 

12.  We  have  seen,  Art.  6,  that  the  expansion  of 

/ \-n 

\1  -f  ry  , neglecting  r®  and  higher  powers,  gives 
common  present  worth  instead  of  true  present  worth. 
The  above  process  is,  therefore,  incorrect.  It  may  easily 
be  seen  that  we  have  taken  the  interest  instead  of  the 
discount  of  sum  paid  before  it  is  due,  and  thus,  since 
interest  is  greater  than  discount,  Art.  7,  a small  advan- 
tage has  been  given  to  the  payer. 

13,  If  we  write  equation  (1)  in  the  form, 

P 1 P 2 Pi  + P2 

(1  -i-  r)\  + {1  + r}\  — (1  + 

and  expand,  neglecting  r^,  and  higher  powers,  we  have 

Pi  P2  Pi  + P2 

1 -1-  PJiT  1 ■+  U2T  1 -1-  ^^r  ’ 

sshieh  IS  the  ionn  of  the  equation  for  Simple  Interest, 
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Solving  for  n we  get 

Pin^  4-  P; 


Px+P2+r(Pl7^,  +P,n2) 

which  is  the  correct  value  of  the  equated  time. 

If  r be  a very  small  quantity,  as  in  practice  it  usually  is, 
and  Pi,  Pg,  not  very  large,  we  shall  have 

P^Wi  + P2W5 

Pi+P. 


ANNUITIES. 

14.  The  term  Annuity  is  understood  to  signify  any  || 
interest  of  money,  rent,  or  pension,  .payable  from  time 
to  time,  at  particular  periods  ; and  these  payments  may 
take  place  yearly,  half-yearly,  quarterly.  Sc, 

15.  To  find  the  Amount  of  an  annuity,  to  paid  for 
a given  number  of  years,  at-  Compound  Interest. 

Let  A be  the  annuity,  n the  number  of  years,  E the 
amount  of  one  dollar  in  one  year,  M the  required 
amount. 

We  have 

Amount  due  at  the  end  of 

1 year  = A 

2 “ A + AE 

3 ‘‘  — - A -j-  AE  + AE^ 

*c.  — &c. 

a = A + AE  + AE^  -r-  ir  AE’*“^ 

E«  — 1 
^E— 1 

A 

. A — ■ A ^ 2* 

io.  -^  or  Simple  Interest,  expanding  and  neglecting 
y • ^ua  higher  powers,  we  get 


889 


M =^|l  + „r+ 

= -^  |«  + 

17*  To  find  the  Present  Value  of  an  anmiity,  to 
for  a given  number  of  years,  at  Compound  Interest. 

I.  The  amount  of  the  annuity  at  the  end  of  the  first 
year  is  A,  while  the  present  value  is  AR“^ ; similarly, 
the  amount  at  the  end  of  the  nth  year  is  AR"~S  and  the 
present  value  is  AR~".  Hence  in  order  to  obtain  the 
present  value  from  the  amount  we  must  first  multiply 
the  formula  for  the  amount  by  R,  and  then  change 
the  sign  of  the  index  of  R. 


M =A 


R"-l 

■r  -1 


Multiplying  by  R we  get 


A. 


R"+i  - R 


R - 1 

Changing  sign  of  index  we  have 


A.- 


R-J 


^A 


R- 


R-i  — 1 
^ -1 


1 - R 

R-» 


n.  We  may  obtain  the  same  result  by  proceeding  on 
Jihe  principle  that  if  the  present  value  P be  put  out  to 
compound  interest  for  n years,  it  ought  to  amount  to 
the  same  as  the  annuity  for  that  time. 

R»  - 1 

PR'*=A 


P = A- 


R — 1 
1 — R- 
R — 1 

R 


m 
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in.  We  will  now  proceed  on  the  prinof  pie  that  the 
present  value  P is  the  sum  of  the  present  lalues  of  th* 
respective  annual  payments. 

Present  value  of  A due  1 year  hence  = A 

**  ‘‘  2 “ = AR-® 


P = AE-i  + AR-2  + AR-® 


= AK-* 
. AE-» 


- AR-i 


E-^-1 

E-i-1 


A 

r 


1-  E- 


18.  For  Simple  Interest,  expanding  and  neg  'eoting 
r*  and  higher  powers,  Vv . get ; 


_A  (l-l-r)"-! 

~ r ° (1  + r)“ 

___  A 1 + nr  -}-  -f  . . . — 1 

^ r ' 1 + wr 

^ A . ” + ” (n— l)r 
1 + nr 

— nA  . 2 -h  (n  — l)y^ 

2 1 -j-  nr 

19.  To  find  the  present  value  of  a perpetual  armuityt 
I.  Reckoning  Compound  Interest, 

P = AR-^4-  AE"^  , , ,,  ad  infinitvmh, 

AE-i 


appenoiI. 
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il.  Reckoning  Simple  Interest. 

p wA  2 + (w~l)r 

2 1 + *ir 

r = »■  + ~~  »)>•_ 

“ 2 * r 

Now  when  n — <x,  tie  limit  of 

^+(l-|)r  o+(l-0)r 


+ r 


0 + r 


= 1, 
oc  A 


Hence,  the  limit  of  P,  when  n — oc  — — ^ = oc  . 


This  result  shows  that  an  infinite  sum  of  money  is  re- 
quired to  be  left,  in  order  to  insure  an  equal  annual  pay- 
ment for  ever,  which  is  absurd.  It  indicates,  therefore,  that 
the  only  correct  method  of  computing  annuities  is  on  the 
compound  interest  principle. 

20.  To  find  the  Present  Value  of  an  annuity,  to  com- 
mence at  the  end  of  p years,  and  then  to  contmue  q years. 

The  present  values  of  the  first,  second,  &c. , g;th  pa3unents,- 
due  at  the  end  of  p -f’  1,  &c.,  p + q years  respectively,  will 
evidently  be 

^p-(p+i)  &c. 

whence  the  present  value 

P = AE~'P+^'-'  \l  -I  E-i  + E-2  + ...  + 


= AR“^+^^  I 


1 - E-q  I 
1-E-i  j 


A (El— 1| 

“ EP+q  * (B  - ij  ‘ 


If  the  annuity  is  payable  for  ever  after  p years  have  ex- 
ph’ed,  by  summing  the  above  series  ad  infinitum,  we  have 

P__A_, 

^ — Ei>{E-l) 

These  formula  enable  us  to  compute  the  values  of  Bever- 
tions,  or  AoivMities  in  Reversion ; and  the  latter  determines 
the  value  of  the  Fee  Simple  of  the  freehold  estate,  which  is 
to  fall  in  at  the  expira^n  of  p years. 
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Ex.  1.  A sum  of  $a  is  borrowed  for  a period  of  vh 
years,  to  be  repaid  by  equal  annual  instalments,  the 
first  payment  to  be  made  after  one  year.  Find  the 
amount  of  the  annual  instalment. 

Let  A be  the  annual  instalment,  ' 

Then  the  amount  of  this  annual  payment  in  m years. 


Again,  if  the  sum  a be  allowed  to  accumulate  for  w years 
at  compound  interest,  its  amount 


Ex.  2.  The  present  value  of  an  annuity  of  $1,  to 
continue  x years,  is  $10  ; and  the  present  value  of  an 
annuity  of  $1,  to  continue  2x  years,  is  $16;  find  the 
rate  of  interest. 


Now,  these  two  amounts  ought  to  be  equaL 
Hence,  we  have 


a B« 


7 • Rm  _ 1 
a 1 
r ‘ 1-E-* 


Here, 


and 


10  = ^ (1-B-),  art.  17. 

16  = i 

16  1-E-^ 


16  1-E-^ 

10  — 1-E-* 


(1-E-«)(1  + B--*) 


= 1 + E-^; 
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Subtituting  in  the  first  equation,  we  get 


1 

^ = 25  ’ 
or  100  r — 4. 

The  rate  is,  therefore,  4 per  cent. 

Ex.  3.  A mortgage  of  $5,000,  interest  at  6 per  cent, 
per  annum,  has  7 years  and  10  months  to  run ; find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half-yearly. 

The  first  payment  of  interest  is  $300,  and  wiU  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  wiUbe  300(1 ’05)^^.  Similarly,  the  amount 
of  the  second  payment  of  interest  at  the  end  of  the  7 years, 
will  be  300(1 -05)^ ; and  so  on.  The  amount  of  the  last 
payment  will  be  $300. 

Hence,  the  whole  amount  of  the  mortgage  and  interest 


will  be 

5000  -1-  300  (1-05)1^+  300(1-05)12  -f  + 300. 

==  5000  + 300  {(1-04)11 + (1.05)12+ + l} 

((1-05)16-1) 

= 5000  + 30o|Jj;;o^^| 

= 8462-06. 


Now,  if  the  present  value,  P,  be  put  out  to  compound 
interest  at  10  per  cent,  per  annum  for  7 years  and  10  mos., 
it  ought  to  amount  to  the  same  as  the  mortgage  for  that 
time. 

.-.  P (1-05)16^  = 8462-06 
.-.  P = 3940.13. 

The  Present  Value  of  the  Mortgage  is,  therefore,  $3940.13. 

The  value  of  (l-05)i6^  may  be  found 

(1)  By  means  of  a table  of  logarithms. 

(2)  By  raising  1-05  to  the  16th  power,  dividing  this  by 
1-05  we  obtain  the  15th  power,  taking  f of  the  difference 
and  adding  to  the  l5th  power,  we  get  approximately  the  151- 
power  of  1 ’05, 
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(8)  By  the  Binomial  Theorem,  as  follows : 

(1.05)i  = (1  + 1 ^ = 1-0163 ; then 

(1.05)1® -T-  1,0168  will  give  a close  approximation  to  (1.06)1** 

For  additional  information  on  this  subject  consult  Loan 
Tables  by  Professors  Cherriman  and  Loudon. 

Exercise  III. 

(1)  A person’s  dividend  from  his  Wank  Stock  is  $680  a 
year.  What  is  the  present  value  of  this  income  for  five 
years  to  come,  computing  by  simple,  and  also  by  compound 
interest,  at  7 per  cent. 

(2)  What  annuity,  to  continue  20  y«ars,  can  be  purchased 
for  ^lOOpO,  allowing  compound  interest,  at  6 per  cent. 

(8)  For  what  sum  might  the  Government  of  a country 
undertake  to  pay  an  annuity  of  $1000  a year,  for  ever,  on 
the  supposition  that  money  may  always  be  invested  at  6 per 
cent. 

^ (4)  For  what  sum  might  an  annuity  of  $400  a year,  for  10 
years,  to  commence  in  6 years,  be  purchased,  allowing  com* 
pound  interest  at  6 per  cent  ? 

(6)  A person  who  enjoyed  a per^uetuity  of  $1000  per 
annum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  to  his  only 
daughter  for  the  next  20  years,  and  to  a benevolent  Institu- 
tion for  ever  afterwards.  What  was  the  value  of  each 
bequest  at  the  time  of  his  decease,  allowing  compound  inter- 
est at  6 per  cent.  ? 

^ (6)  A person  at  the  age  of  22  put  ^plOO  at  interest,  at  6 
per  cent.,  and  $100  each  year  afterwards,  until  he  was  40 
years  old.  He  also  collected  the  interest  annually,  and  con- 
verted the  same  into  principal ; what  amount  was,  by  these 
means,  accumulated  ? 

(6)  A corporation  borrows  ^8769  ai  4 per  cent.,  to  be  paid 
in  30  years  by  equal  annual  instalments.  What  will  be  the 
annual  payment  ? 

(7)  A property  is  let  out  on  lease  W a years  at  an  annual 
rental  of  $b,  and  after  c years  the  leas®  is  renewed  on  pay- 
ing a fine  of  $d.  What  is  the  additional  rent  equivalent  to 
this  fine  ? 

(8)  A farm  is  let  for  n years  at  a fixwd  rent  and  a fine  of 
$p.  When  p years  of  the  lease  remain,  what  fine  must  be 
paid  to  extend  these  p years  to  q,  at  compound  interest  ? 
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(9)  If  two  joint  proprietors  hare  an  equal  interest  in  a 
freehold  estate  worth  $a  per  annum,  but  one  of  them  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  $b  for  n years,  hnd  the  relation  between  a 
and  b. 

(10)  Find  the  present  value  of  an  annuity  of  $1,  paid  n 
times  per  annum,  and  continuing  for  m years,  allowing 
compound  interest  at  the  rate  of  r per  cent,  per  annum ; 
and  prove  that,  as  n is  indefinitely  increased,  this  present 

1 — 8“™' 

value  continually  approaches  the  limit  . 

(11)  A monthly  instalment  of  $10  has  2 years  one  month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
six  months,  money  being  worth  one-half  per  cent,  per 
month  ? 

(12)  A mortgage  of  $4000  interest  at  6 per  cent,  per  an- 
num, payable  half-yearly,  has  17  years  and  8 months  to 
run.  Find  its  present  value,  interest  10  per  cent,  per  an- 
num, payable  half-yearly. 

(18)  If  two  sums,  Sj,  Sj,  due  at  times  t^,  be  paid  to- 
gether at  an  intermediate  time  i,  i being  determined  from  the 
equation. 

Show  that  whichever  mode  of  payment  be  adopted 
! (1)  At  any  antecedent  period,  the  present  values  are  the 
{same ; 

(2)  At  any  subsequent  period,  the  amounts  are  the  same ; 

(8)  At  the  intermediate  time  of  payment,  the  interest  of 
Idle  sum  overdue  is  the  discount  of  that  not  due« 
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CUBE  ROOT. 


The  extraction  of  the  cube  root,  by  the  ordinary  rule,  is  £ 
troublesome  process,  seldom  used  and  easily  forgotten.  Th( 
following  process  is  much  simpler  and  more  easily  remem 
bered. 

Let  a be  an  approximate  value  of  the  cube  root  of  N,  so  tha 
= a + X,  X being  very  small ; 
then  N = (a  + = a3  + da^x  + Sax^  + 

= + dax{a  + x),  nearly,  since  x i 

small. 

First  suppose  N = + 3a^x; 

N-«3 

••• 

N + 2a3 

and  d X — £!/»2  * 


therefore,  more  nearly,  N = gax 


N + 2a3 

3a2  ’ 


, N — «3 

“■1  * = N + 2a3 

and,  therefore,  = a + x 

2N  + 

~ N + 2a3 

Suppose  we  wanted  to  find  the  cube  root  of  any  number  N 
In  the  first  place  we  find  some  number  a whose  cube  i 
somewhere  near  the  given  number.  Then  the  fraction, 

2N  + a3.^ 

N + 2«3 

will  be  a nearer  approximation  to  the  cube  root  than  a itsel 
was.  When  we  have  found  this  value,  we  can  take  this  ai 
a and  repeat  the  process. 

Thus,  to  find  the  cube  root  of  241  *804367,  we  observe  tha 
216,  the  cube  root  of  6,  is  nearest  to  241.  Hence  the  firs 
value  of  a is  6. 


ThertfoM, 


8N-f  g> 

N + 2a»  ** 
099-608784 
678-804867 
4197-686404 


X • 


678-804807 
= 6-28  veiy  nearly. 
On  trying  6.28  we  find  it  is  correct. 
Ex.  (1).  Find  the  cube  root  47. 
The  neatest  cube  to  47  is  that  of  4. 

2 N + a»  ^ 


Henoor 


N -I-  2 a® 
94  + 64 
47  + 128 


X 4 


176 


~ 700 

' = 8.61  nearly. 

Next,  take  8.61  for  a,  and  substitute  in  the  formula,  and 
re  get  8.6088261,  which  is  correct  to  seven  places  of  deei- 
pals. 

Ex.  (2).  F^d  the  cube  root  of  10, 

2 N -f  a® 


In  this  case. 


N+  2a® 
20  + 8 


X 2 


10  + 18 
= 2.158. 

Next,  substitute  2.16,  instead  of  2,  and  we  get 
20+9-988875 
10  + 19-876750 
= 2-1644346, 

Ihioh  is  correct  as  far  as  six  places  *of  decimals.  This 
|ethod  has  rlso  the  practical  advantage  that  an  error  oi 
)rk  gets  eorreoted  at  the  next  triaL 


ANSWERS. 


(8) 

' ' M 

(6)  A's  share  is 


Exercise  I, 

(6)  22‘5  years,  nearly. 


(7)  6 per  cent.  (8) 


log.  2 


log.  {mn  — m + n)  —log.  mn 
(11)  17-67  years. 
ri2)  6708.471.  (13)  125  years,  nearly.  (14)  |3600. 
. Exercise  II. 


(10)  w = 20^.^ 
log  e 


(1)  $706,661. 
(4)  $900. 

(6)  3fl. 

(8) 


(2)  $13585.  (3)  $19.5C». 

■A 

— per  cent. 


(5)  100  -I 


(7)  6RP-*. 

(9)  11*463  per  cent.  (10)  1^  years. 

Exercise  III. 


(1)  At  simple  interest,  $2237.77 ; at  conapound  interest. 

$2173.10.  (2)  $802.42. 

(3)  $16666.66|.  (4)  $2199.95. 

.{5)  $7360.08;  $6404.74;  $2901.83.  (6)  $3000.56 

150*76  arR“ 

l-(l*04)-«'  • E'’  - 1 • 

(B-I’-E-*)  (9)  f=2 


10) 

11)  $53.1 


interest  of  $1  for  1 year. 


(12)  $2422.85. 
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Authorized  for  use  in  the  Schools  of  Ontario. 

The  Epoch  Primer  of  English  History. 

By  Rev  M.  Creighton,  M.  A.,  Late  Follow  and  Tutor  of  Merton  College, 
Oxford 

Sixth  Edition,  - ^ - Price,  SO  Cents. 

Most  thorough.  Aberdeen  Journal. 

This  volume,  taken  with  the  eight  small  volumes  containing  the  ac- 
counts of  the  different  epochs,  presents  what  may  be  regarded  as  the  most 
thorough  course  of  elementary  English  History  ever  jniMishod. 

What  was  needed.  Toronto  Fatly  Globe. 

It  is  ju.st  such  a manual  as  is  needed  by  pulJic  school  pupils  who  are 
foing  up  for  a High  Sc  lool  course. 

tJsed  in  separate  schools.  M.  Stafford,  Priest. 

We  are  u.siiig  this  History  in  our  Coin  ent  and  Separate  Schools  iu  Lind- 

eay. 

■ Very  concise.  Ha.mii.ton  Tlmes. 

A very  concise  little  book  that  should  be  used  in  the  Schools.  In  its 
pages  will  be  found  incidents  of  English  History  from  A.  I).  43  to  1S70,  in' 
teresting  alike  to  young  and  old. 

A favorite.  London  Advertiser. 

The  hook  will  prove  a favorite  with  teachers  preparing  pupils  for  Hie 
entrance  examinations  to  tlie  High  Schools. 

Very  attractive.  British  Whig,  Kingston. 

This  littk  book,  of  one  hundred  and  forty  pages,  presents  history  in  a 
very  attractiw  shape. 

Wisely  arranged.  Canada  Presbyterian. 

Th  epoch  ciiosen  for  the  division  of  English  History  are  well  marked 
—not  mere  artificial  milestones,  arbitrarily  erected  by  the  author,  but  rea] 
natural  landmarks,  consisting  of  great  and  important  events  or  remarkable 
changes. 

Interesting.  YARMorTii  Tribune,  Nova  Scotia, 

With  a perfect  freedom  from  all  looseness  of  stylo  the  interest  is  so  well 
sustained  througiiout  the  narratii  e that  those  who  commence  to  read  it 
will  find  it  difficult  to  leave  off  with  its  perusal  incomplete. 

Comprehensive.  Literary  World 

The  special  value  of  this  historical  outline  is  that  it  gives  the  reader  s 
comprehensive  view  of  the  course  of  memorable  events  and  epochs, 
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The  best  Elementary  Text-book  of  the  Year. 

GAGE’S  PRACTICAL  SPELLER. 

A MANUAL  OF  SPELLING  AND  DICTATIO^. 

Price,  30  cents. 

Sixty  copies  ordered.  Moumt  Fobbst  Advocate. 

After  caref'il  inspection  we  unhesitatingly  pronounce  it  the  best  spell- 
ing-book ever  in  use  in  our  public  schools.  The  Practical  Speller  secures 
an  easy  access  to  its  contents  by  the  very  systematic  arrangements  of  the 
words  in  topical  classes ; a permanent  impression  on  the  memory  by  the, 
frequent  review  of  diflacult  words  ; and  a saving  of  time  and  effort  by,  the 
selection  of  only  such  words  as  are  difficult  and  of  common  occurrence. 
Mr.  Reid,  H.  S.  Master,  heartily  reconunends  the  work,  and  ordered  some 
sixty  copies.  It  is  a book  that  should  be  on  every  business-man’s  tsblo>  as 
well  as  in  the  school-room. 

Is  a necessity.  Pbesk  Witness,  Halifax. 

We  have  already  had  repeated  occasion  to  speak  highly  of  the  Educa- 
tional Series  of  which  this  book  is  one.  The  “ Speller  ” is  a necessity ; and 
we  have  seen  no  book  which  we  can  recommend  more  heartily  than  the  one 
before  us. 

Good  print.  BowuAHvi^ns  Obsebver. 

The  “ Practical  Speller"  is  a ondlt  to  the  publishers  in  its  general  get- 
up,  classification  of  subjects,  and  clearness  of  treatment  The  child  who 
uses  this  book  will  not  ^ve  damaged  eyesight  through  bad  print. 

What  it  is.  Stbathbot  Aqe. 

It  is  a series  of  graded  lessons,  containing  the  words  in  general  use, 
with  abbreviations,  etc.  ; words  of  similar  pronunciation  and  different 
epeUing ; a collection  of  the  most  difficult  words  in  the  language,  and  & 
number  of  literary  selections  which  may  be  used  for  dictation  lessons,  and 
committed  to  memory  by  the  pupUs. 

Every  teacher  should  introduce  it.  Canadian  Statesman. 

It  is  an  improvement  on  the  old  spelling-book.  Every  teacher  should 
introduce  it  into  his  classes. 

The  best  yet  seen.  Colchester  Son,  Nova  Scotia 

It  is  awry  ahead  of  any  Speller  that  we  have  heretofore  seen.  Our 
Dublie  schools  want  a good  speUing-book.  The  publication  before  us  is  ths 
best  we  have  yet  seen. 
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MASON’S  GRADUATED  SERIES  OF  ENGLISH  GRAMMARS. 


Mason’s  Outlines  of  English  Grammar. 

For  the  use  of  junior  classes. 

Price,  45  Cents. 

Mason’s  Shorter  Englfsh  Grammar. 

With  copious  and  carefullj>^ ' ided  erercises,  213  pages. 

Price.  ao  Cents. 

Mason’s  Advanced  Grammar. 

' Including  the  principles  of  Grammatical  Analysis.  By  C.  P.  Masok, 
B.  A.,  F.  G.  F.j  fellow  of  University  College,  London.  Enlarged  and  - 
thoroughly  revised,  with  Examinations  Papers  added  by  W.Houston.  M.A., 
27th  Edition,  price,  75  Cents* 

“ I asked  a grammar  school  inspector  In  the  old  country  to  send  me  the 
best  grammar  published  there.  He  immediately  sent  Mason’s.  The  chap- 
ters on  the  analysis  of  difficult  sentences  is  of  itself  sufficient  to  place  the 
work  far  beyond  any  English  Grammar  hitherto  before  the  Canadian  pub- 
Uo.”— Alex.  Sims,  M.  A.,  H.  M.  H.  S.,  Oakville. 


English  Grammar  Practice. 

This  work  consists  of  the  Exercises  appended  to  the  “ Shorter  English 
Grammar,”  published  in  a separate  form.  They  are  arranged  in  progressive 
lessons  in  such  a manner  as  to  be  available  with  almost  any  text  book  of 
English  Grammar,  and  take  the  learner  by  easy  stages  from  the  simplest 
English  work  to  the  most  difficult  constructions  in  the  language. 

Price,  SO  Cents. 


Outlines  of  English  Grammar. 

These  elementary  ideas  are  reduced  to  regular  form  by  means  of  careful 
definitions  and  plain  rules,  illustrated  by  abundant  and  varied  examples  for 
practice.  The  learner  is  made  acquainted,  in  moderate  measure,  with  the 
most  important  of  the  older  forms  of  English,  with  the  way  in  which  words 
are  constructed,  and  with  the  elements  of  which  modern  English  is  made 
up.  Analysis  is  treated  so  far  as  to  give  the  power  of  deahng  with  sen- 
tences of  plain  construction  and  moderate  difioulty.  In  the 

English  Grammar 

the  same  subjects  are  presented  with  much  greater  fulness,  and  carried  to 
a more  advanced  and  difficult  stage.  The  work  contains  ample  materials 
for  the  requirements  of  Competitive  Examinations  reaching  at  least  the 
standard  of  the  Matriculation  Examination  of  the  University  of  London- 

The  snorter  English  Grammar. 

is  intended  for  learners  who  have  but  a limited  amount  of  time  at  their  dis- 
posal for  English  studies  ; but  the  experience  of  schools  in  which  it  has 
been  the  only  English  Grammar  used,  has  shown  that,  when  well  mastered, 
this  work  also  is  sufficient  lor  the  London  Matriculation  F'wnination. 


J.  ^nge  & €c’&.  (Jiitunticnal  ®ctk0. 


■.eaOKS  FOR  TEACHERS  AXD  STUDENTS,  FsY  DR.  M-'LELLAN. 

Examination  Papers  in  Arithmetic. 

By  J.  A,  McLellax,  II.  A.,  LL.  D..  Inspector  cf  High  Schools,  Ont,,  and 
fHOMAS  Kirkla.nd,  M.  a.,  Science  Master,  Normal  Schoi  1,  Toronto. 

“ In  our  opinion  the  best  Collection  of  Problems  cn  h.c  American  Con 
tinent.” — Nation'al  TiiAOiiaas’ Mo:;niLT,  N.  Y. 

Seventh  Complete  Edition,  - - Price.  $1.00 

Examination  Papers  in  Arithmetic. ---Part  I. 

By  J.  A.  McLelcan,  M.  A.,  LL.  D.,  and  Thos.  Kirkland,  M.  A. 

Price,  - . 50  Cents. 

This  E.lii  ion  has  been  issued  at  the  request  of  a large  number  of  Public 
■Schorl  teachers  who  v/i.sh  to  have  a Ciicap'  Edition  lor  the  use  of  their 
pupils  preparing  for  admission  to  High  School. 

Hints  and  Ansv/ers  to  Examination  Papers 
in  Arithmetic. 

By  J.  A.  McLellak,  M.  A.,  LL.  D , and  Tiios.  Kirkland,  M.  A. 
Fourth  Edition,  - _ - . - $1.00. 

McLellan’s  Mental  Aritirmetic.---Part  I. 

Containing  the  Fundayiental  Rules,  Fractions  and  Analysis. 

By  J.  A.  McLellan,  M.  A.,  LL.  D.,  Inspector  High  Schoo’s,  Ontario. 

Third  Edition,  . _ - - SO  Cents 

Authorized  for  use  in  the  Schools  of  Nova  Scotia. 

McLellan’s  Mental  Arithmetic. ---Part  ■ II. 

Specially  adapted  for  Model  and  High  .School  Students. 

Third  Edition,  ...  Price,  45  Cents. 

The  Teacher’s  Hand  Book  of  Algejbra. 

By  J.  A.  McIellan,  M.  A.,  LI,.  D. 

Second  Complete  Edition,  - - - 

Teacher’s  Hand  Book  of  Algebra.— -Part  I. 

Prepared  for  the  use  of  Intermediate  Students. 

Price,  ....  - 75  Cents. 

Key  to  Teacher’s  Hand  Book  of  Algebra. 

Second  Edition,  » . - Pi'ice,  $1.50 


Date 

Due 

; 1 

- 

■■ . V 7 

- / '■ 

r;  ■ '9 

, V 

? ' ' 

/ 0 ^ 

y ^ 

- 

_ 

; 

H 


Date  Due 


2039886 


QP> 

lO?i 

I'&nnb 


2lrchive.o 


CURRICULUM 
EDUCATION  LIBRARY 


QA  103  S65  1877b  c.l 

Smith,  James  Hamblin,  182 
A treatise  on  arithmetic.  Adap 


CURRHIST I 


0 0004  6988  549 


